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REPORE. 


To His Excellency, Governor Ricsarp J. OGiEssy: 


We beg leave to submit herewith our report as Board of State 
Fish Commissioners, from October 1,, 1884, to September 30, 1886. 


In former reports we have detailed at length our methods of taking 
and distributing the young native fish, and as they differ but slightly 
from season to season, it is hardly necessary to again go over 
them. 


As a matter of course, the season has much to do with a suc- 
cessful showing. The season of 1885 was a very fortunate one for 
our work, the water rising quite early, enabling us to get at work 
thirty to forty days earlier than ordinarily. The catch of fish was 
‘very satisfactory, and the character of the fish taken, as to quality, 
far above the average. The young black bass were, perhaps, never 
_ so plenty, showing an increase of from twenty-five to fifty per cent. 
over any formér season during our work. Ringed-perch showed a 
_ wonderful increase and demonstrated their remarkable reproductive- 
ness. Five years ago we placed in the Mississippi river, at several 
points, the young fry of perch taken from Lake Michigan. In the 
- season of 1885 the product of such planting numbered hundreds of 
_ thousands. These, in the progress of our work, were placed in our 
interior streams and Jakes, and will doubtless soon populate these 
waters with a comparatively new and desirable game fish. 


As before stated, that season was all we could ask for in our 

work, and we pushed it to the utmost limit permitted by our ap- 
propriation. 
- Pickerel began making their appearance in liberal numbers along 
_ the Mississippi river, and were quite welcome, too, as for fifteen 
- years previous but few, if any, had been taken, either with hook 
and line or nets. These were largely the product of a planting 
made in 1880-1881 from the spawn taken from the lakes of Northern 
Tlinois and Wisconsin. 


They differ in character somewhat from those formerly native to 
our waters. They have afforded, since their planting, an addition 
_to the sport of the hook and line fishermen, and have added mate- 
- rially to the revenue of the market fisherman; this season (1886) 
a number having been caught weighing as high as six pounds, and 
numberless strings of ten to fifteen have been reported weighing 
from one to three pounds. They have naturally found their way 
into all our lakes and streams tributary to the Mississippi river, 
and have added, we think, permanently a valuable acquisition to 
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our waters. This will also be true of many of onr inland streams, 
as from the product of such planting we have distributed liberally 
the young fry throughout the State, and reports are quite frequent 
of fish of this variety and of fair size being taken. 


We found considerably less opposition to our methods than in 
former seasons. At first we were frequently molested and consider- 
able fault found on account of -the fact that we were taking fish 
from this section tu take to others, it being alleged by people along 
the river that we were depriving one part of the State of fish to 
benefit another; but an examination and explanation of our work 
showed that, instead of being a detriment to the section in which 
we were working, we were, as a matter of fact, making the rivers 
and lakes in the vicinity of which we worked, the flats and sloughs, 
richer by far in quantity of tish than if they were left to perish, as 
they must have done, by drouth or winter, if not taken out and 
eared for. 


Only a small portion of the fish so caught could be successfully 
used for transportation. As the catch would. often aggregate hun- 


dreds of thousands daily in early season, such, of course, as were — 


not used for distribution were at once placed in the nearest deep 
water, and added very materially to the future supply for either 
rod and line or net. ‘The angler found better sport than had been 
the case for many seasons previous, and large strings were the or- 
der of the day. Better fish and better qualities were taken from 
all the old grounds, which for many previous seasons were pro- 
nounced ‘‘played out.” 


In this connection we wish to say that one great evil, which has © 


much to do with reducing our fish supply, is the practice of catch- 
ing large strings of bass and croppie too small to eat, averaging 
not over four inches in length for bass and three for eroppie. 
These, which a true sportsman would at once throw back when 
taken, are left to die on the banks or carried away, only to be ulti- 
mately thrown aside as worth!ess. It is an unwarranted destruction 
ot fish, and when the number so taken is considered it is readily 
seen that it must be equally destructive in its effects as are many 
of the methods used by seine fishermen. As before said, no one 
who has any of the elements of a sportsman would keep sueu fish, 
and our attention has frequently been called to the practice by the 


iarket fishermen themselves, asa practice as detrimental to the inter- | 


«st of preservation and protection of fish as any against which we were 
trying to legislate for in their instance —in trying to prevent the destrue- 


tion of young fish. It might not be deemed practicable, but it certainly — 


would result in great good if some means could be provided, either 
by enactment or education, to prevent the practice. Bass and erop- 
pie take the bait when very young, oftentimes before they are but 
little larger than the bait offered them. The practice of taking the 
young fish with hook and line cannot but create a bad impression 
in the minds of the fishermen, whom we hope to educate up to the 
idea that a protective law and prohibition of the use of the seine 


for a time is intended and calculated to benefit them, as well as 


others, by a material increase of fish. It will be a difficult prob-— 
lem to solve, but the fact that it is a great and growing evil can-— 


not be denied. At Murdock Lake, the headquarters of one of the 
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Jergest fishing clubs of this State and Missouri, a limit as to size 
fish allowed to be taken is made, and no one is allowed to take 
fish off the premises of, less than the specified size—the standard 

01 length being, we thinks seven inches for bass and six for crop- 

pie. Other clubs wii] doubtless fall into line and exact compliance 
with the same or similar rules and regulations; but there yet re- 

main those outside of such associations who find their way into 
~ every nook and corner. so to speak, and catch anything and every- 
thing that will take the bait offered, ruthlessly destroying fish too 
small to eat, which could be put back immediately with but slight 
risk of having been damaged by the hook. The number who ‘‘go 
 a-fishing’” is much larger than most people imagine, and the love 
of the sport is greatly on the increase, too. On one day, it has 
been estimated by competent judges, at least two thousand people 
went from one point to indulge in the sport, and it was not the 
day set aside for fishing by Christian communities, either. When 
the number of young fish destroyed by this means is added to the 
wholesale slaughter by seine fishing, it would seem sufficient to con- 
vince anyone of the urgent need of good protective laws and in- 
- creased means for propagating and distributing fish to replenish 
depleted streams, and meet not only the usual demands upon our 
waters, but the increased interest in hook and line fishing and the 

_ growing demand for fish as food as well. 


ny FISH DISTRIBUTED. 
The character and variety of fish distributed in the season of 
1884-5 differed but little from former distributions, and consisted 
largely of game fish, such as both varieties of black bass, pickerel, 
_ wall-eyed pike, croppie, goggle-eye or rock bass, ringed perch, striped. 
bass, and a limited number of catfish and sunfish. And while all 
of them were native to the waters of the State generally, yet when 
_ put into new lakes or depleted streams did not seem to thrive in 
some waters as well as in others. An inquiry and investigation as 
to causes of difference, has demonstrated, we think, beyond question 
that it is as essential to furnish food for the fish as to restock the 
_ streams, Acting upon such conclusion, for the past season we have 
pursued the policy of distributing the fish just as they were taken, 
not sorting so closely as was the rule previously. So that in plant- 
_ ing with the game or predacious fish the softer-rayed or commoner 
varieties, we not only stock streams, and expect an increase from 
the fine fish, but plant, as well, an ever-increasing supply of food 
for them. This ‘conclusion was not reached until after the subject 
had been fully investigated and demonstrated by comparative ex- 
periments. The President of our Bourd, Mr. N. K. Fairbank, at his 
_ summer home on Lake Geneva, owns and maintains a fish farm of 
huge proportions, and has for a number of years, in conjunction 
with other residents of that vicinity, caused to be hatched and turned 
into the lake large quantities of the salmon trout yearly. After a 
sufficient lapse of time an effort was made to find, if possible, some 
of the results of such planting; but the search was futile, not one 
- being taken, although every effort was used to obtain a fine idea as 
0 what the lake contained. The cause of the failure to stock the 
Ts lake with this variety was undoubtedly owing to a lack of proper 
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food for the young fish; although the water was seemingly in every 
way adapted to the wants of the fish, being similar to that of the 
great lakes and in extent sufficient, with ample depth, ete. Mr. 
Fairbank, at a meeting of the American Fisheries Society, made a 
statement as to his experiment, and we give it herewith, As such 
costly experiments are rare, the gentleman having expended about 
$15,.00 in the work, we have no doubt the benetit of such gxperi- 
ence will be appreciated: 

“Mr. President and gentlemen, I thought it might be of interest — 
to say a word or two to the gentlemen here in relation to the mat- 
ter of planting fish in waters where they are not indigenous. We 
have made very great strides in artificial propagation of fish, and 
have mastered all the difficulties of hatching fish, procurins the 
eggs, hatching and obtaining the young fry; and a great deal of 
work and a great deal of money has been expended in planting fish 
in various waters in all of the States. We started off with a degree 


of enthusiasm eight or ten years ago that was worthy of a better — 


outcome than we have had, but it was done with more zeal than 
wisdom, I think. We have planted shad, for instance, in the Calu-— 
met river here, which empties into Lake Michigan, and we have — 
planted trout in the Kankakee river and brouk trout in the streams 
of fowa, and lake salmon in all the little lakes in Michigan and 
Illinois; and wherever there was a little stream we thought at that 
time all we had to do was to hatch tie fish and put the young fry 
in there, and we should have an abundance of fish. 

“It is needless to say, at least I have not heard of a1y instance 
- where any of these efforts have been successful. I was «anxious to 
demonstrate the fact and I decided to make an experiment in Lake 
Geneva, Wisconsin, which I did on a large enough scale to demon- 
strate thoroughly whether it was practicable. Lake Geneva is a 
lake about eight miles long and from half a mile to three miles wide. 
It is a very pure body of water as blue as Lake Michigan. It is 185 
feet deep I have found in some places, but it averages 100 feet 
deep all over; bold shores and very clean. : 

‘There is not a bulrush or lilly pad in the Lake, and in every way it 
is particularly adapted to the salmon trout because it seemed in all 
its characteristics just like the small lakes of New York State in 
which the salmon trout are indigeneous—Canandaigua Lake, Cayuga 
Lake and several of the lakes there. Not feeling sure about it I 
wrote to Mr. Seth Green. who was an old friend of mine, to come 
out and spend a week with me, which he _ did, because 
I wanted his judgment in the matter, and we sounded the 
lake and found the depth of the water and we dredged the bottom. 
We caught all the small varieties of fish to see what food there 


- was for the salmon trout. Lake Geneva is somewhat celebrated for — ‘ 


abounding in the small fish known as cisco. ‘They are in that Jake ~ 
and one or two other small lakes in Wsconsin, and they are there 
in great abundance, living in deep water. The cisco is the natural 
food of the lake trout. and we therefore very naturally came to the 
‘conclusion that Lake Geneva was particularly adapted, if any lake 
on the face of the earth was, for planting and growing the Mack- 
inaw trout, or lake trout; so I bnilt a hatching house and IL em- 
ployed one of Mr. Green’s men, Mr. Welcher, who was afterwards 
superintendent of the Wisconsin fish hatching establishment, and 
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went to work. The first year 1 bought the eggs from the New York 
State Commission, 200,000, and after that Mr. Welcher went every 
fall to Lake Michigan and took the supply of eggs. I have laid in 
about 590,000 each winter, and I pursued that faithfully and put 
in about 500,000 good healthy fry in the lake every spring for five 
years, but I have never seen, and no one else, as near as I can 
find out, has ever seen the shadow or sign of a salmon trout in 
Lake Geneva, large or small. The question is asked, where are 
they? Well, they are not there. Mr. Green said: ‘They are 
there but you do not know how to fish for them. They are in deep 
water.” ‘‘Well,” I said, ‘‘you come out and spend another week 
with me and we will fish for them.” He said he was not able to 
come, but replied, ‘“‘I will send my son out.’ I offered to pay all 
his expenses and his son came out. I think that was two years 
ago, and he spent a week with me and we spent the week fishing 
faithfully in the deep water with Mr. Green’s methods, with a 
heavy sinker and leaders, and we fished the lake thoroughly, and 
Mr. Welcher came down with some gill nets; that was three years 
ago. We set gill nets across the lake in four or five different places 
and followed that up for a week, and we never took or saw one 
sign of a salmon trout. Now, the reason of it is this, and that is 
the reason I call the attention of you gentlemen to it. It is a sub- 
ject we have got to look at fairly, and it is the main thifg in 
planting fish, and that is, what food is there in the waters where 
you propose to plant the fish for the young fish or fry? Salmon 
trout would live in Lake Geneva if they could come to maturity. 
The cisco is there in great abundance and furnish a most excellent 
and natural food—the fish that they hve on in Lake Michigan; but 
in looking at it | was satisfied that all the young fish died. The 
fry starved to death because their food was. not there. 


‘‘Now, in looking at it you will see what the trouble is. The sal- 
mon trout breed in the great lakes wherever there is a reef, and 
there you catch them in three, four or five hundred feet of water,- 
or less; wherever there are extensive reefs of rock, there the gill nets 
are set and there the salmon trout are taken. Here are the Racine 
reefs; you sail over those reefs any time in the summer and 
threw out a trolling line and you will take salmon trout. My 
theory of it is that on the face of that rock there is some animal 
life, animalcule, that the young fish stick their noses in and feed 
on until they are old enough to eat other fish. Lake Geneva has 
no reefs of rock. Where there are stones at all it is a boulder bot- 
tom, or it is a mud bottom, earth and clay covered largeiy with 
leaves. It is surrounded to a great extent with timber and the 
leaves blow in every year. You try it and you will find on the 
bottom of Lake Geneva simply a layer of dead leaves, so there is 
evidently nothing there for the young fry to feed upon and the fry 
have all died, and that has been the case in hundreds of other in- 
Stances. I have sent them to Crystal Lake. Mr. Dole, who lives 
there, is a friend of mine, and I have sent several hundred thou- 
sunds for. two or three years. I always gave him a lot to put in 
there. ‘That is a small deep lake of perhaps three or four thou- ° 
sand acres, very pure water and very clear, but there never has 
been a young fish seen, and I think it is money and work thrown 
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away, and that it is utterly useless to hatch fish and put them in 
waters unless we know to a certainty that the food for the young 
fry is there. I made still another experiment in the same line by 
going into one of the neighboring lakes near by in Wisconsin, and 
taking a large amount of the spawn of the wall-eyed pike. I 
brought those down and hatched millions of them and put them 
into Lake Geneva, and there never has been a wall-eyed pike seen 
there. Evidently there is nothing for those young fish to live upon. 
They breed and live and thrive where all the conditions are right 
for them, or in trout lakes where they are indigenous, and there is 
something for the young fish to live upon. You may take the fry 
and put them into water where there is no food for the young fish, 
and you will never have any result. This is a thing we might as 
well look in the face and understand that it is useless work. Now, ~ 
see the work of the lowa Commission, and they did a great deal; 
they took a great deal of spawn, salmon trout, I don’t know where 
they deposited them—all over Iowa—but I have yet to learn that 
one has appeared. The same way I did with white fish. I took 
about an equal number of white fish as lake trout, taking the 
spawn the same time of year and hatched about as many. I sup- 
pose I put into Lake Geneva 2,500,000 both of white fish and lake 
trout. I was determined to make the experiment thorough enough 
to demonstrate that one question, whether these small lakes could 
be stocked with the bettcr classes of food fishes where they were not 
indigenous to the waters. I knew that of course by putting a few 
thousand in a lake occasionally, or every year, five to ten or twenty- 
thousand was not enough to demonstrate it. They could easily be 
destroyed; but by putting enough in, piling them in year after year, 
if would demonstrate it, and I spent ten or twelve thousand dol- 
lars in the experiment. I think this is a question that is very vital 
for us to consider in our work hereafter—what there is in the waters 
where we propose to put fish for the young to live upon, and I ap- 
prehend there is not much to be gained in trying to plant fish in 
waters where they are not indigenous, or where they have not been 
some time. 


'**T also procured from Prof. Baird and hatched perhaps half a 
million of California salmon the same seasons that I was hatching 
the others, which I deposited in the lake; but there is a little 
stream entering Lake Geneva—the lake is fed by springs. There is 
really no inlet to it except the springs around it, but at the upper 
end of the lake there is about a mile of low land, and the springs 
running down through make a little creek. 1 deposited the young 
California salmon in those little streams—little springs—and they 
ran down into this creek. Some of them I kept—perhaps fifty to one 
hundred thousand. About half of the amount I hatched I kept from 
the streams until they were yearlings and then turned them out, 
and we have taken occasionally a California salmon,. but they are 
not at all plenty. For the last two years there has not been any 
taken. Three years ago a boy took one, a very fine fish which 
weighed twelve and three-quarter pounds, as handsome a salmon as 
I ever saw anywhere, showing tbat salt doesn’t enter into the ques- 
tion at all as to the life of a salmon; that they will grow just as 
‘well in fresh water as in salt if they have enough to eat. 
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*‘There is an abundance of food there, and the California salmon 
e a very hardy fish. I have no doubt if I had put as many Cal- 
ornia salmon into. Lake Geneva as I did salmon trout, we 
would have had more of a result from it, still I don’t apprehend 
that they would do much. I think in a lake of that size and 
purity of water, and with all the food there for the maturing of fish, 
the California salmon might be made to flourish if we had two or 
_ three miles of gravel bottom stream in which they could spawn. I 
; found in this little stream which runs up through the marshy 
| meadow, very low ground—it is only a small stream, and the 
bottom is mud and the water is very cold but sluggish—I found in 
there one day four or five large salmon that would run eight to ten 
pounds, splashing around up in there (it was evidently their spawning 
season) looking for a place to spawn; but if they did lay their eggs 
they sank down in the mud and were lost. There is no place for 
them to hatch. I couldn’t get any spawning ground for them. 


**T also made an experiment in brook trout in these little streams 
_ (springs) around those hills, and in this creek running down there, 
and established a fish farm up there, quite a trout pand, and 
stocked this little stream. ‘This is eminently successful, because in 
the stream the weeds and growth in the bottom are alive with the 
natural food of the brook trout, the little fresh-water shrimp, and 
now that mile and a half of stream running through this marsh is 
full of brook trout, as fine trout as I ever saw. In fact I never 
saw fatter and finer brook trout than I find in there. I can go in 
there any time and take twenty-five or thirty trout in an hour or 
two. That experiment has been eminently successful because the 
food is there for the fish. -I thought I would give you gentlemen 
the benefit of my experience. I have never written anything about 
it because it was a good deal of a question in my mind whether L 
ought to do it, and whether I ought to discourage the attempts that 
might be made, but I am so thoroughly satisfied that it is utterly 
useless, that I think it should he made public.” 


Along the Sny levee are found quite a number of large, deep and 
clear ponds, formed by breaking of the levee, the water coming 
through the breaks in such force as to cut deep and wide gulches 
across the land adjoining. When the levee was repaired the owners 
of the land, in order to get from one portion to another, filled a 
road across them, which, acting as a dam, soon caused a ‘pond or 
lake to form from the slepage “of water through the sand, or from 
surface water. These ponds were, of course, free at the time from . 
fish of any kind. 


After the break in 1880-1881, while working the levee pits outside 
of the levee, gathering the young fish for distribution, we caused to 
be put into one of the deepest of these lakes a number of thousands 
of the young bass only, as they were gathered, and into the others, 
as we came to them, quantities of the fish just as they were taken. 
In the lake where the bass only had been placed we note some very 
fine specimens of bass, but few of them, and the young quite 
searce. In the ponds into which we placed the fish of all kinds, 
just as they were taken, we found just as good fish in size, and plenty 
of the young of all varieties, and constantly increasing. In view of 
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these facts, and the result of similar experiments by others, we 
have adopted the method, as mentioned before, of planting the fish 
just as they are taken, all varieties together, which, after all, is but 
following nature’s methods more closely than in undertaking to raise 
the standard by planting only tbe better and gamier varieties. 


‘ 


PONDS FOR FISH. 


The building of ponds for both native fish and carp has been 
much stimulated by the success of those earlier in these experi- 
ments, and in all parts of the State demands for stock are constantly 
being made. Reports of the ponds.stocked two and four years ago 
are very encouraging. Even the fact that one of the hardest and 
coldest winters, followed by a phenomenally hot. summer, and the 
consequent loss of fish by freezing and drought, has not, we are 
glad to state, interfered with present and prospective plans for a 
continuance of such work. The ponds built during the past two 
years, and those now under process of construction, are, as a rule, 
an improvement on those previously constructed. Experience has 
taught many lessons, and among them this: that fish, like everything 
else, are successfully cultivated just in proportion to the care used 
in preparing a proper place for their reception, and the means used 
in feeding and caring for them. We would, if space permitted, be 
pleased to give a list and description of such lakes, built or im- 
proved, for the reception and cultivation of native fish in this State. 
‘The number is, however, too large to undertake it. HEaeh pond or 
lake built and successfully maintained, however, only adds to the 
interest, and the example is rapidly followed by others. 


FISHING CLUBS. 


Aside from the artificial lakes and ponds constructed and pro- 
tected, we are pleased to note a growing appreciation of the value 
of the thousands of azres of land and water along the Mississippi 
and Illinois rivers as preserves for fish and game. Many hundreds 
of acres have, during the past two years, been fenced in, and good 
and comfortable club-houses erected, controlled by clubs, the fist 
carefully protected, and in many instances a rale fixing a limit as 
to size of fish allowed to be taken rigidly enforced. 


A number of these clubs report to us favorable results following 
the plant furnished them by the Commission. Varieties of fish 
which, previous to such planting, had been either extinct or very 
scarce, are being caught in fair numbers and of fair size. The in- 
terest manifested by the fishing clubs in a rigid enforcement of 
existing laws, and a desire to aid in obtaining better ones, as 
expressed by their correspondence, is very flattering, and we are glad 
to report good work done by them, and desire to thank them for 
much valuable assistance in our work, 


OUR WORK. 


Of the value of the work done in the distribution of native fish, 


we have, we think, practical demonstration. [t has been our en- ~ 


dleavor to make the distribution as general and effective as possible 
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h the means at our disposal. Whenever a stream is crossed by a 
lroad, or a lake near such road can be reached, we have in- 
structed that such streams be stocked with the young native fish. 


The winters of 1884-5 were so extremely severe as to have become 
-. matters of history. As a consequence, great damage was done to 
_ fish. Ice very thick, covered with a heavy blanket of snow, and 

for such long periods, could not be otherwise than most disastrous 
to fish. We inspected in the spring following the winters named 
quite large lakes, where, judging from the dead fish in sight, every- 
thing in the lake had perished., Last winter was followed by an 
unusually hot summer and long season of drouth, causing a great 
number of the lakes, sloughs, etc., to dry up, and make work plenty 
for our little party. We have been quite severely criticised for the 
great loss of fish, the press in some sections claiming that proper 
attention to the drying sloughs and ponds had not been given by 
the Commission, and that a greater number of men should have been 
employed to prevent so great a loss by the rapid drying up of the 
lakes. We can only say we did what we could. Our State has a 
river frontage, taking the meandering course of the Mississippi into 
consideration, of about five hundred miles, its valley filled with lakes 
and sloughs, and to have successfully saved and transplanted the 
millions of fish that perished during the recent summer would have 
taken thousands of men and hundreds of thousands of dollars, and 
have then been only imperfectly accomplished, as with the ‘ther- 
mometer showing 120° in the sun, in some places when gangs were 
at work it was with the utmost difficulty tbat fish were carried 
even a quarter of a mile from the slough when taken to the nearest 
deep water, without great loss. Some idea may be had of the diffi- 
culty experienced and the great caie necessary to be used, when fish 
had to be transported long distances to shipping point, and then by 
rail to interior points, twelve to twenty-four hours often necessary 
to complete trip. These seasons, however, do not come often, but 
when they do they in turn, we think, furnish additional argument. 
in favor of greater and more effective means being provided to 
gather, save and utilize such fish as nature furnishes us from her 
great hatching houses, and puts, as it were, at our feet to take and 
use. This, of course, could be had to a largely increased extent 
were sufficient means at our disposal. 


The lakes, ponds and low places along the larger rivers were not 
the only ones affected by the drouth, many of the smaller streams 
drying up completely, and others getting so low as to kill the fish. 
We have seen the bottoms of sloughs and large watercourses dry 
and dusty this season, that during~a knowledge of many years 
standing have never before seen less than two to two and one-half 
feet of water in before. 


The fish in private ponds throughout the State suffered greatly, 
‘and quite a number of those cultivating fish report a loss, many 
having applied for a supply of fish to restock, feeling quite encour- 
aged by the showing made previous to losing ‘the fish, and not at 
all discouraged by such loss. 


It has been quite a difficult matter to successfully transport the 
native fish this season, even with the greatest care and with addi- 
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\ 
tional precautionary measures, and owing to the extreme hot weather 
and consequent weakening effect on the fish, both in transit and 
while in the waters. The loss in transit has been great, but while 
this is true, the work of saving and placing them in deeper water, 
in the vicinity of our work, has been carried on to a much greater 
extent than during any previous season. 


CARP, 


Since public attention has been called to the subject of fish cul” 
ture, as a means of forming an important addition to the food pro 
ducing resources of the farm, no other fish has attracted so much 
attention as the carp. It has furnished a series of surprises from 
its first introduction. The first and greatest, perhaps, is the ease 
with which it adapts itself to the waters of the different sections of 
the country. Of no other flsh with which experiments have been 
made has so much been written. In our opinion they are of great 
value to the country as a food supply. Though there has, of course, 
been a great deal of adverse criticism regarding them, it has been, 
in our opinion, caused either by ignorance of their merits or by 
erroneous opinions gathered from the experience of some who have 
undertaken to raise them without supplying the necessary conditions 
for their successful cultivation. They can not grow and thrive with- 
out care and food any more than can any other kind of stock, 
and just in proportion to the care given them will the fish culturist 
be compensated for his outlay. An ordinary farm pond may supply 
the necessary conditions to keep carp alive, but it requires some- 
thing more than an ordinary farm pond to raise them with suecess 
and profit. Every farmer may be able to raise carp, to a limited 
extent; but every farmer is not in a position to receive the full 
benefits of their naturally rapid increase in numbers and size, unless 
he has made the provision for their cultivation that he would expect 
to make were he intending to raise any other kind of stock, with a 
view to receiving the most profit possible for his outlay. In view of 
the wide range of opinion regarding the merits of these fish, we 
caused postal cards, enclosed in circulars explaining our purpose in 
making inquiries, to be sent to a large proportion of those in this 
State who had been supplied with carp, through our Commission, 
during the past two seasons, with a view to getting at, as nearly as 
possible, the facts. Owing to the large number of the replies, it 
would be impracticable to give each in detail. We have tabulated 
them, however, and give the average: 


Nimber of citculars issued... 2 Ac. 52. S S50 eee 3,200 
NtiMbOr Of LFAplesticpie. oe 6 only te peat ae 2,936 
Number reporting favorably. .....: 2... 7a 2,618 
Number reporting Joss 22). 7s... fee eee eee 318 
Average: Tenet. .an02. ya.c. whe > soe eee .... 104 inches 
AVOTHES “WEIBLT. 0... oy x bell ol ee eee 2) pounds 
Number reporting increases... 14. i Ge ace en been arenes 936 


_ This estimate gives us a total of 820,000 pounds of carp, as the 
increase of one year, from those heard from. When the fact is 
considered that many have had carp ponds in successful operation 
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for five years, and that the increase from the increase eyen now is 
reported, it will be safe to assume that the increase in the food 
supply from this source will aggregate for this year 2,000,000 pounds, 
and since their introduction “fully 5,000,000. The increase will, of 
course, be much larger each year, doubling rapidly as the young 
fish begin to fill the ponds. The carp is a great reproducer, and in 
_ large ponds, where proper care is given them, the number of young 

produced from twenty breeding carp is almost fabulous. We instance 
one man, Mr. Worthy Frost, in Adams county, who, from.a pond 
covering one-third of an acre, has since the fall of 1882 sold $396 
worth of carp. Throughout the State there are now quite a number 
of carp culturists who are raising carp for sale, and are, so far as we 
ean learn, selling the product readily. As to the extent of this in- 
dustry we have not gathered sufficient reliable data to base figures 
upon, but that it is large and will increase the amount of food pro- 
duced greatly, we have no reason to doubt. The carp, as a rale, 
spawn at two years of age, though instances of an earlier increase 
are not rare. One instance might be mentioned which came under 
the observation of the writer. In May, 1886, I purchased of Mr. 
Worthy Frost, of Fowler, Adams county, thirteen carp three years 
old and fifty yearlings, to put into the Park fountain at Quincy. On 
getting them to Quincy we found the water in the fountain had not 
been turned on, so were compelled to put them in a live-vox in the 
Quincy Bay. After the lapse of a day or two water was turned on 
in the fountain, and we took up the live-box, and found that in 
their struggles the three-year-old carp, being quite large and strong, 
had broken out. One, however, had got caught in the aperture, which 
prevented the rest getting out. We found in the box one three year 
old, (a male), and six yearlings. These we put into the fountain 
basin, quite disappointed at our loss, as for several years we had | 
bred quite a number in the fountain, which served the purpose of 
affording pleasure and amusement to visitors, as well as increasing 
the supply. Sometime in July the park policeman, who fed them 
daily, meeting the writer in the street, said: ‘‘There is quite a 
numver of young fish in the basin, 1 wish you would come over 
and see them; [ believe they are young carp.” I replied that that 
was impossible, as there was but one large fish there, and that a 
mule, but would go over and see them. Judge of my surprise-when 
I found thousands of young carp there from one and a half to two 
inches in length, the product of carp then only one year old. The 
young will now aggregate many times more in weight than the 
original fish, and “of extraordinary size for their age, five to six 
inches in length. The carp were taken out and loaned to the Inter- 
State Industrial Exposition at Chicago, where they now are. Since 
the above mentioned experience we have not been so ready to doubt 
the statements of quite a number who have repeatedly written us 
that their carp had spawned at the age of one year. 


THEIR ADAPTATION TO RIVERS. 


Last season the first experiment was made of stocking the rivers 
of Illinois with carp. The United States Fish Commission gave the 
State.a car-load of carp, and sent their car No. 3 in charge of J. 


as 


F. Ellis to this State to distribute them under the direction of the- 
sian ish Commission, which was accomplished, by placing them 
as follows: 


kaw River. iste Aap: co eed ee A ee 3,000 
Malina Sivan. A050 W tok 2) ok Fe gece eRe eres 2,000 
Tittle: Wabash shaver. <.2-\ twenties oe oe fee oe Ce 2,000 
Big Muddy “iver. £25 v i, sami ete es tact. 7 ake _...2,000 
Bangaiion: iver... \,". itt peed ots) age: ee 2,000 
Crean. Wake. acess... os to ee eee een coe wert... Oe 500 
ibhineise: iver: oe,3- 4m eee Ce Nine etic. oo. 5,000 
oek, Wivet- 2 ion., -1< ake Sore nc: as’, on 2,000 
ROM RINGER... sic 2. Alec eee ee RL he 2,000 
Kankakee” River... «steep aaa ses cine ts 3, 000 
Lincoln Bark Jakes, /Chicasi 2.0 7...... Fo... . ee 1,600 
South Park lakes, Chicago Rife ih. ho tade use bel |) a 1,000 
DessPlaites Riversct tr clssl.ect. 1,000 
heservoir llinois CR. he Clinton.” ....0.... -. eee 200 
Gs.5. & @: reservoir, Mendota .: 2 >...) «2-02.25. ae eee 200 
Edwards Lath (2) hoe PP 5 eae oe eee ae” 1,000 
Guiney: Bay... no. c cee bose. faeces doa 2,000 | 


This, with a supplementary shipment, was the gift of the United 
States Commission to the State of Illmois, as well as the expense 
of the car and crew, engaged in the distribution. Car came into 
the State over the Tndianapolis and St. Louis R. R. to Vandalia, 
from which point fish for Okaw, Big Muddy, Saline and Little Wa- 
bash Rivers were sent by express. Car came over Illinois Central 
KR. BR, to Springfield, where the Sangamon River and Clear Lake 
were stocked, car laying over there one day. From Springfield via 
Illinois Central R. R. to Clinton, where the reservoir was stocked. 
Thence to LaSalle, where plant for Illinois River was made. From 
there to Mendota, stocking the C., B. & Q. R. R. reservoir. From 
Mendota the fish for Rock River were sent to Dixon. Car then went 
over C., B. & Q. R. R. to Aurora, planting Fox River. Then to 
Naperville for the Des Plaines River, reaching Chicago at night. 
From Chicago fish were sent to Kankakee for Kankakee River. 
Lakes in Lincoln and South Parks were supplied from Chicago. 


Of this planting we have not as yet had any report, but that 
carp will thrive in our rivers, has, we think, been demonstrated be- 
yond a question. About Sept. 10, 1886, Messrs. Schrall & Boles, of 
Meredosia, telegraphed to the writer, at Quincy, that they had 
caught a large carp in the [Illinois River near Meredosia, that it 
was alive, and if we wanted it to ‘send for it. I at once sent a 
message and case for it. On its arrrival, I found it to be a mirror 
carp, measuring 3804 inches in length, ‘and weighing 15} pounds. 
The week following another telegram arrived from the same source, 
telling of another large carp, which, upon arrival here, proved to 
be almost identically of same size and weight as the ‘other, 
weighing one-half pound more, and about same length. Both fish 
are now in the basin of the park fountain at Quincy, and have 
grown quite perceptibly since their arrival. These fish, no doubt, 
had escaped from some ponds connected with some stream tribu- 
tary to the Illinois River, and perhaps by the carrying away of 
dam to carp pond, during a freshet, the fish became liberated 
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found their way to the river. Irom pmith & Co., of Beardstown, 
and fishermen at Havana, Pekin, Peoria, and various points on 
Illinois River, reports come to us of the catching, now and then, of 


-earp,.all quite large. On the Mississippi River carp are frequently 


taken, both the old and young, showing that they not only grow in 
the rivers, but increase as well. In the Sny Kearté, in Pike county, 
we are informed that some seine fishermen caught at one haul of 
the seine about 100 carp, averaging in weight about 3 pounds. 
each. This catch was reported tous by the fishermen themselves. We 
did not see the fish and ‘the statement may be erroneous, but 
enough has been learned in regard to the matter to demonstrate to 
our satisfaction that the carp can be successfully introduced into 
our rivers, and with that end in view we shall undertake to prop- 
agate a supply, which, together with those furnished from time to 
time by the United States Fish Commission, shall be adequate to 
people all the streams in the State with them. 


CARP DISTRIBUTION. 


Aside from the distribution before mentioned in rivers of the 
State, a very large number have been supplied this’as in former 
seasons, to applicants for ponds. We give in the appendix a list of 
those supplied, together with location, size of pond, etc. We keep 
a record of applications, each being numbered in order received. 
Each applicant is notified at once, upon receipt of his application, 
of the number and date of entry of such application. Applications 
can be made at any time of the year. Notice is duly sent each 
applicant before fish are sent him, as to date and manner of ship- 
ment. We have about six hundred applications now on file, await- 
ing our annual distribution, which usually takes place in November. 
The number will no doubt aggregate fully as many as last.season, 
as applications are still coming in freely, and many more will come 
after notice of distribution is published, which appears in one or 
more papers in each county annually. Of the success attending 
these distributions but little need be said. The fact that the lists 
show an increase for each successive year is proof enough, we 
think, not only of the wide-spread interest in carp raising, but of 
its practicability as well. In the appendix we give extracts from a 
few of the letters received from those engaged in raising carp. 


WHITE FISH. 


The United States Fish Commission have in the past expended 
large amounts yearly in planting the great lakes with this fish, of 
which it can be truly said there are but few better, and quite a 
noticeable increase in the young has been noticed at various points. 
Of this work Illinois has so far done but little, although it is a 
well known fact that a very large business is transacted in them 
within its borders. In fact the great distributing point for the lake 
ny is Chicago. The white fish is fast disappearing from Lake 
Michigan, and to such an extent is the decimation noticed as to call 
the attention of those interested from a business standpoint in the 
atch to the necessity of devising some means to check the drain 
nd increase the supply. Various measures looking to a protective 


16 


law have been talked over, and an effort made on the part of some 
to inaugurate a movement that would induce the fishermen them- 
selves to prepare the spawn as taken from the ripe fish when caught 
and dressed and deposit it in the lake, as one of the steps towards a 
means of propagation. Mr. A. Booth, one of the largest fish dealers 
in Chicago, if not in the world, said in an interview with one of the 
commissioners : 

“T have been engaged in the fish trade here in Chicago for a 
great number of years, and I am sorry to say that the white fish 
and luke trout are getting scarcer ,each year. A few years ago a 
boat and crew could without trouble catch a boat load in a day. 
To-day a number of boats and crews with a tug could not get half 
the number. Something must be done to bring up the supply or 
' we will soon be out of white fish here in Lake Michigan. I get 
my supplies from points at a great distance from Chicago, but 
what is true of Lake Michigan will soon be true of the other great 
lakes. I am of the opinion, however, that a means of production 
by artificial propagation can be devised that will accomplish the 
desired result better than any protective measures. We who are in 
the business are anxious for some means to be devised to increase 
the supply, and I for one would be glad to give the use of boats 
and men to promote any such interest.” 


As before stated, Illinois has so far done but little in the matter 
of stocking the lakes, much of the work having been done in the 
interest of the inland lakes and streams. During the month of 
April, 1886, the United States Fish Commission’s car No. 3 was sent 
out to Chicago, at which place a meeting of the American Fisheries 
Society was held at that time. The car was used as a hatching 
station, having been fitted up for that purpose. About 3,600,000 
white fish were hatched from eggs supplied from the Northville sta- 
tion. The fry so hatched was planted at various points in the lake 
within the borders of the State. We would recommend that a small 
hatching house for the purpose of hatching the white fish for Lake 
Michigan, and wall-eyed pike for the interior lakes and streams, be 
built and maintained at some convenient place—Chicago or Wauke- 
gan—and that a liberal amount of work be done in this direction. 
The eggs would be furnished by those interested in a commercial 
way, and the cost of such work and maintenance would be com- 
paratively slight. 


SHAD. 


The United States Fish Commission sent Illinois one carload of 
shad, which were planted in the Fox, Rock and Illinois Rivers. 
What has been the result of such planting we cannot state. That 
it will be a success we doubt, as but little encouragement has so 
far been obtained from former plants made during previous years 
at various points in the State and at different northern points on 
the Mississippi River. 


FISHWAYS. 


In a former report the necessity of fishways, the laws regarding 
them, the opposition to their construction and the finding of the 
court in favor ‘of the law, were fully considered. Acting upon the 
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Opinion of the Supreme Court as given, we at once, by a circular 
etter, notified all owners of dams throughout the State that the 
aw must be complied with. We append herewith a copy of the 
letter. which will in itself explain the causes which occasioned the 
delay in enforcing the law and the change in the plan of fishway, 
with our reasons for making the change: 
; ILLINOIS STATE F'IsH COMMISSION, 
OFFICE OF §. P. BARTLETT, SECRETARY, 
: : QuINcY. ILn., June 15, 1885. 

DEAR Str—The dam owned by you, We are informed,is unprovided with a fishway. The 
law makes it obligatory on your part to have a suitable one provided, and otir duty to see 
that it is complied with. 


In 1880 the Commission adopted the ‘‘Shaw” plan of fishway, which costs to put in prop- 


erly from $300 to $800. In our efforts to enforce the law we met with opposition on the start, 


and were forced to institute legal proceedings. The case was decided in favor of the 
people, both before a justice and in the Cireuit Court, and an appeal taken by defendant to 
the pene Court, when again the people were sustained and the validity of the law con- 
firmed. ' 


In order that the matter might be definitely settled, and to-avoid making unnecessary 
expense to the owners of water-powers, should the law be declared unconstitutional, we sus- 
pended all proceedings until the case had been fully settled. During this time we have been 
investigating the merits of the various fishways, in order, if possible, to find the most prac- 
tical and least expensive one in use, as much objection was raised by owners of small water- 
powers to the large expense entailed upon them if forced to use the *‘Shaw” fishway. A 
eareful examination of the principal devices used throughout the Eastern States and Can- 
ada has convineed us that, considering the large amount demanded for the right to use them, 
together with the cost of construction, they would prove as expensive, and in a number of 
instances more so, than the ‘‘Shaw” fishway. 

The nearest approach we have been able to find to a practical and economical fishway is 
the “Gile” fishway,” which was adopted by us May 1, 1885. Itis simple in its construction, 
can be putin by any efficient carpenter, will not cause a waste of power, and is very moder- 


ate as regards its cost. which, with plans. specifications and right to use, will range from $50 


to $200, according to size of dam. 


These are the facts. The Commissioners regard the free course of fish up and down all 
our streams as one of the great essentials to asuccessful repopulation of our streams, and 
that such has been the opinion of our lawmakers also is evidenced by the law making the 
building of fishways over all dams imperative. We trust you will see the importance of a 
prompt compliance with the law in this respect and put in a fishway without further notice. 


We refer you to Yo]. _ III, Illinois Report, page 581, Wm. Parker ys. The People of the 
State of Illinois, for opinion of Supreme Court on this matter. Please let us hear from you. 


S. P. BARTLETT, 
Secretary Illinois State Fish Commission. 

Our success in enforcing the law has been, we are sorry to state, 
but limited, owners of dams seeming to think that because the law 
compelled them to build and maintain a good and sufficient fish- 
way, and made the fish commissioners the judges of what consti- 
tuted such an one, it was the duty of the Commission to furnish not 
only the model and instructions for building it, but that one of the 
board should locate it and personally superintend the building as 
well. To do this at all times has been an impossibility. There area 
large number of dams in the State, and to visit each would require 
quite an outlay of both time and money. And while it is possible 
that the board, or some member of it, might give the time, yet per- 
haps none of them would feel that the other requisite could con- 
sistently be supplied by them for that purpose. The law gives each 
commissioner $100 per year for traveling and hotel expenses, and it 
can readily be seen that it would not allow much inspection of dams, 
or other work, after the necessary expenditures of the board had 
been met. Quite a number of dams have been visited and fishways 
located, but in the greater number of instances this has been im- 
possible. Great dissatisfaction has existed among those living in 
he vicinity of such dams because of the failure of the commission- 
4 ra ee visits, and in the event of a failure to have fish- 
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ways put in, to commence proceedings to enforce the law. We have 
endeavored to do what we could by correspondence in the matter, 
but with unsatisfactory results. The fishway of the Dayton dam 
has been very unsatisfactory, and is so pronounced by those who 
have watched’ its operations, and- complaints are not infrequent 
from those who are particularly interested in the fish interest of 
that stream. 


The dams on the Kankakee river have been matters of contro- 
versy, the title to two of them having been in question. Now, by 
decision of court, the ownership we believe has been vested in the 
State. We have made an application to the Canal Commissioners 
to put in fishways over such dams as ordered by joint resolution of 
the 82d Genei:al Assembly, which we give herewith: 


JOINT RESOLUTION 32p GENERAL ASSEMBLY, 


Concerning the construction of fishways by the Canal Comimissioners. 


WHEREAS; it appears from statements made by the Fish Commissioners of the State of 
Illinois, that the dams constr ucted by the State of Illinois are not sufficient to meet the re- 
quirements of the present law in regard to fishways; therefore be it 


Resolved by the House of Representatives, the Senate concurring herein, That the Canal 
Commissioners of the State of Illinois be,and are hereby instructed to complete or recon- 
en ane said dams, so that they may affor ad easy and ample opportunity for fish to pass over 
said dams. 


The following is the law relative to fishways: 


Section third of an act to encourage the propagation and cultivation and 
to secure the protection of I°ishes in all the waters of this State. - 


Approved June 29, 1885. 


“Sec. 3. That it shall be the duty of any person or persons who 
now or hereafter may erect any dam or other obstruction across 
any of the rivers, creeks, streams, bayous, or other watercourses 
within this State, to place therein suitable fishways, in order that 


the free passage of fish up or down through such waters may not — 


be obstructed. A failure to perform this duty for thirty days after 
the passage of this act shall be deemed a violation of this section, 
and a failure to perform such duty for each fifteen days thereafter 
shall constitute a separate offense.’ 

“Sec. 6. Any person or persons violating any of the preceding 
sections ot this act shall be deemed guilty of a misdemeanor, and 
upon conviction shall be fined not less than ten nor more than two 
hundred dollars and costs of suit.” 


A number of dams have been provided with fishways, and quite 
a number of owners have expressed a willingness to comply with 
the law; and we hope to be able to induce all to see the impor- 
tance of doing so. 


We have adopted the most simple and effective one -we could 
procure; and, while we do not think it so effective as some others, 
yet we did not feel justified in adopting one which, from its cost, 
would make it burdensome to a large majority of those owning 
water-powers throughout the State, our object being to procure the 
most effective for the least expense. 


In the appendix will be found a statement from citizens of the 
county regarding the fishway over the dam at Dayton. 


1) 
FISH LAWS. 


One of the most important features of the fish interest, as relates 
to an increase of fish as a food supply, is the necessity for laws 
sufficient to protect them from wholesale destruction. For years 
the product of the waters was considered common property, to be 
taken when, where and in any manner desired. Fish were plenty, 
and the limited demand seemed to render protective laws unneces- 
sary. But as the country filled up the demand, as a consequence, 
increased, and to meet this demand every device which human 
ingenuity could produce was used to catch them. And as a result 
each year showed a diminution in the supply, until with hook and 
line it was next to impossible to make a good catch in waters 
where, only a few years previous, they were plentiful. Then it was 
sought by legislation to remedy the evil, and an act making a close 
season for game fish was passed. This met with a decided opposi- 
tion from various parts of the State. The good results, however, 
began to be apparent, and since, from time to time, the Jaws have been 
amended, or new ones enacted, until now we have the seine prohibited 
for six months in the year, and no seine to be used the mesh of 
which is !ess than two inches square. And yet there remains much 
to be done before the object to be attained, viz: the protection and 
increase of fish, is accomplished. To make laws which will apply 
equally to all portions of the State is a difficult matter. Owing to 
the great length of the State, the difference in seasons of its ex- 
treme portions must be considered, as well as the variety of its 
waters. These considerations render it extremely difficult to make 
laws which will prove satisfactory to all sections, unless the use of 
the seine or net be prohibited entirely, at least for a period of 
years. As the law now stands, it is very difficult to obtain a con- 
viction, as few are caught in the act of taking fish, the work being 
mostly done at night, and if the fish so obtained are openly offered 
for sale the next morning it is no proof of a violation of the law. 
In truth, it is a notorious fact in many sections of the State that 
the law is, and has been, almost entirely disregarded. The fisher- 
men ply their avocation for the entire season, when the stage of 
water will admit of it. ‘This because the interest was a large one, 
and the people of such vicinities, either from sympathy with the 
fishermen or out of fear, declined to enter complaint or become 
witnesses in prosecuting them. We have had an immense amount 
of correspondence on the subject from the various sections of the 
State, and have been severely criticised not only by the residents, 
but by the press of such vicinities. % 


The people do not seem to understand that there is nowhere in 
the law any special authority given the Fish Commission more than 
is delegated to any citizen, to enforce the law. Pract:cally it would, 
from the nature of the work and duties of the Commissioners, be 
impossible to give the enforcement of the laws that personal atten- 
tion it requires; and would, of course, necessitate the expenditure 
of a great deal of money if the work was done by the employment 
of parties for that purpose. And as neither the authority nor the 
means of prosecuting that portion of the work has been at the dis- 
posal of the board, they have accomplished, personally, but little 
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more than could be done by. endeavoring to’ awaken an interest 
among the fish clubs of the State, and we are pleased to note a~ 
number of convictions through the efforts of such clubs. The C. B. 
& Q. Rod and Gun Club have, through their efforts, made it ex- 
tremely unpleasant for those violating the laws along the C. B. & Q. 
hk. BR. from Aurora to Chicago, as will be seen by the letter sub- 
mitted herewith: 


NAPERVILLE, ILt., May 1, 1886. 
Hon. §, P. Bartuettr. Secretary Fish Commission, Quincy. IIl.: 


DEAR Str—The following shows we are yet alive: “A number of dip-net fishermen set- 
tled their bills with Justice Dille the other day, and have come to the conclusion that fish 
caught that way come too high for profit. There were so many reports of fish being caught 


with nets that the C. B. & Q. Rod and Gun Club delegated one of their number to prosecute 
anybody and everybody engaged in violating the law.” This cost them 312.50 per head; it 
came high. Please send me a few copies of the new law. : 
Yours respectfully, 
WILLIAM P. WRIGHT. 

At.Quincy Mr. J. C. Pipino, who was appointed game warden 
under an act passed at the last session oi the General Assembly, 
has given a great deal of attention to the violations of the fish 
laws, and has procured a number of convictions, the effect of which 
has been that, with few e ceptions, the law relating to the use of 
the seine, in that vicinity, has been generally observed. 


The principal difficulty in enforcing the laws has been encoun- 
tered along the greater rivers of the State, and the lakes and 
sloughs adjacent and tributary to them. The smaller and interior 
streams have been better protected by a more general enforcement 
of the laws, and, in our opinion, it is that portiou of the State re- 
moved from the greater rivers which needs* the greatest protection, 
as their means of replenishing depleted streams must depend largely 
upon the efforts of the Fish Commission; and, while the drain upon 
these larger rivers is immense, still the opportunities for replenish- 
ment are more favorable than for the smaller inland waters, they 
having direct communication with that great source of fish supply, 
the Mississippi River, and for the most part practically without ob- 
struction by dams. While, in reviewing the work of enforeing the 
protective laws, we find much left to be accomplished before results 
cin be called satisfactory, still we think, taking the whole State 
over, that'much more has been accomplished in that direction dur- 
ing this season than any previous one. he people seem to be 
gradually awakening to the fact that an indiscriminate use of seine 
and net is and has been having a disastrous effect upon the natural 
supply of the waters, and that the law was not put upon the books 
as an ornament simply, but to be used for a good purpose, 
namely, to protect an important food-producing supply. The time 
has passed in this country when the product of our waters can be 
considered the property of any one for the taking at any time. The 
Supreme Court has said that fish are the property of the sovereign, 
or the people. and that as such their representatives have a right 
to say how they shall be taken. Other States have made effective 
and successful prohibitory laws so far as the use of the seine, net 
and spear are concerned, and the results in an increased supply 
have convinced even the fishermen themselves of the value of such 
legislation. We know that it is urged by some that propagation is 
better than protection, and while this may be true of the great 


lakes, it is not of the little inland lakes, streams and sloughs, 
where, with one sweep of the seine, everything in the nature of fish 
can be taken out. Lae the principle of restocking is correct and 
can be demonstrated we know, but it is quite as essential that the 
work done be protected until time enough has elapsed to give the 
fish so planted an opportunity, by their great reproductive qualities, 
to multiply and replenish the wateis. This seems to us to be a 
fact so patent to any reasoning mind as to be unnecessary to state 
it, yet experience has shown us that it does not, even yet, make 
itself felt by all; but we trust that time and the beneficial effects 
of such work as has been done in this direction may eventually 
educate all up to a full appreciation of the necessities cf the case. 
Herewith we give a copy of the law as amended at the last session 
of the General Assembly. 


FISH LAWS OF THE STATE OF jLLINOIS. 


[Approved June 30, 1885, in force July 1, 1885.) 

. Section 1. Be it enacted by the People of the State of Illinois, rep- 
resented in the General Assembly, That it shall be unlawful for any 
person to catch or kill any fish with any seine or any other device 
used as a seine, in or upon any of the rivers, creek~, streams, 
ponds, lakes, sloughs, bayous, or other watercourses, wLolly within 
or running through the State of Ilhnois, nor shall the meshes of 
any such net, weir basket or trap, or any device used for catching 
fish in such waters not above prohibited, except for catching min- 
nows for bait, be less than two inches square. 


Provided, however, That seining shall be allowed between the first 
day of September anl the first day of March of the following year, 
with seins whose meshes shall not be less than two inches square. 


§ 2. That no person shall place, cause to be placed or erected, 
any sein, net, weir fish dam, or other obstruction in or across any 
of the rivers, creeks, streams, ponds,’ lakes, sloughs, bayous, or 
other watercourses wholly within this State, or in any part of such 
stream or watercourse wholly within this State, in such manner as” 
shall obstruct the free passage of fish up or down or through such 
watercourses, and that it shall be unlawful for any person to catch 
or take fish, except minnows for bait, with any device other than a 
book and line or spear, within one-half mile of any dam constructed 
across any of the rivers or creeks of this State. 


§ 3. That it shall be the duty of any person or persons who 
now own or hereafter may erect any dam or other obstruction across 
any of the rivers, creeks, streams, bayons, or other watercourses 
within this State. to» place therein snitable fishways in order that 
the free passage of fish up and down through such waters may not 
be obstructed. A failure to perform this duty for thirty days after 
the passage of this act shall be deemed a violation of this section, 
and a failure to perform such «duty for euch 15 days thereafter, 
shall constitute a separate offense. 


§ 4. That it shall be unlawful for any person or persons at any 
time to catch or kill any fish in any of the rivers, creeks, ponds, 
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lakes, sloughs, bayous, or other watercourses within the jurisdic- 
tion of this State by the use of lime, acid, medicinal or chemical 
compound or explosive. 


§ 5. It shall be unlawful for any person or persons to take by 

any device, or means whatsoever, brook trout from any of the streams, 
lakes, or other watercourses within this State, between the fifteenth 
day of July and the first day of April following, in each year, and 
at no time with any device whatever except a hook and line. 
- § 6. Any person or persons violating any of the provisions of - 
the preceding sections of this act shall be deemed guilty of a mis- 
demeanor, and upon conviction shall be fined not less than ten nor 
more than two hundred dollars ($200) and costs of suit. 


§ 7. Any person or persons shall for the purpose of fishing, 
without 4he consent of the owner, trespass upon the land of an- 
other, containing any fish pond or lake, whether natural or artifi- 
cial, when and where the waters of such pond or lake are not di- 
rectly connected with any of the watercourses of this State, shall 
be deemed guilty of a misdemeauor, and on conviction shall be 
fined in any sum not less than ten nor more than one hundred | 
dollars, and costs of suit, for the first offense, and not less than 
thirty nor more. than two hundred do.Jars for the second offense, 
and the same for each subsequent offense as for the second offense. 


§ 8. To enforce the piovisions of this act all suits brought under 
the same shall be in the name of the people of the State of Lli- 
nois, and shall be brought on the complaint of any person or per- 
sons, showing by aftidavit that some section of this act has been 
violated, giving the names of the person or persons violating, if 
known: if not known. such affidavit shall state by some peison or 
persons whose name or names are unknown, and such complaint 
shall be made before any justice of the peace of the county in 
which such violation has been made. 


§ 9. Where such violation is alleged to bave been committed upon 
that portion of a stream or watercourse which may be the divid- 
ing line between two counties, then the complaint may be made to any 
justice of the peace of either of ‘such counties. 


§ 10. If the justice before whom such complaint shall be made 
shall be satisfied that there is reasonable cause to justify the mak- 
ing of such complaimt, he shall issue his warrant directed to the 
sheriff or constable of such county, commanding him forthwith to 
arrest and bring before him, or in his absence. before some other 
justice of the peace within such county, the person or persons al- 
leged to have been guilty of violating any of the sections of this act. 


§ 11. Whenever any person or persons shall be brought before 
any justice of the peace in the manner provided for in this act it 
shall be the duty of such justice to hear and determine the com- 
plaint. ‘I'he person or persons so charged may demand a jury at 
any time before the commencement of the trial, and the case shall 
be tried as in cases before justices in civil eases, and judgment 
shall be for acquittal or conviction of the defendant or defendants 
in the case. In case a jury is called, the form of the verdict shall 
be, if for conviction, ‘‘we, the jury, find the defendant guilty and 


assess the fine at dollars ;” and if for acquittal, ‘we, the 
jury. find the defendant not guilty.” The justice shall pronounce 
judgment in accordance with the verdict. 


§ 12. Whenever any judgment of conviction shall be rendered 
against any defendant or defendants as above provided, execution 
shall issue forthwith on such judgment, and the sheriff or constable 
to whom the same shall be directed, shall pay one half of all pen- 
alties collected on such execution in payment of such judgment to 
the person or persons who shall have made the complaint, and the 
remaining one-half to the superintendent of schools of the county 
wherein such trial shall be had. 


§ 13. Whenever any execution issued as above provided shall be 
returned ‘‘no property found,” the justice issuing the same, or, in 
ease of his death or absence, any other justice having possession 
of the docket in which such judgment was entered, shall issue his 
warrant to the sheriff or any constable of such county, commanding 
him to take and deliver the defendant or defendants in the execu- 
tion to the jailor of such county. who shall receive such defendant 
or defendants into his custody and commit him or them to the 
common jail of such county or workhouse of such county whenever 
one exists, for a period of not less than ten or more than sixty 
days as the justice shall decide and direct in his warrant, but such 
defendant or defendants so arrested or committed shall be discharged 
at any time on payment of such fine and costs. 


§ 14. Any, defendant or defendants against whom such judgment 
of conviction shall be rendered, and in case of acquittal the party 
making the complaint, or any person who will give the necessary 
bond, ‘shall have the right of appeal on the same terms as in civil 
cases before justices, but no proceedings herein provided for shall 
be stayed until such appeal shall be fully perfected. 


§ 15. It shall be the duty of all sheriffs, deputy sheriffs and 
constables of this State to look after the violations of any of the 
sections of this act, to make complaints where such violations come 
to their knowledge, and they shall have power to arrest any person 
or persons they may find in the act of violating any of the provisions 
of this act without a warrant, and keep him or them in custody 
until complaint can be made and proceedings had against him or 
them as hereinbefore provided. 


§ 16. That an act entitled ‘‘An act to prevent the destruction 
of fish in the State of Illinois, and to secure the unobstructed pas- 
sage of fish in all the waters of this State, vee they were once 
accustomed to be found,”’ approved March 22, 1872; an act entitled 
*“An act to secure the free passage of fish in all the waters of the 
State,” approved March 25, 1874; an act entitled ‘“‘An act. to en- 
courage the cultivation of fishes within the State of Illinois,” 
approved and in force May 18, 1879; and an act entitled ‘‘An act 
to protect brook trout,’ approved May 29, 1879, are hereby repealed, 
but such repeal shall not disturb the status of the present board of 
fish commissioners. ; 

While the foregoing law is a decided advancement upon any pre- 
vious one, we think that to any one who has given the matter any 
thought, or from personal obseryation has seen its workings, no 
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argument is needed to convince him of the necessity for much more 
stringent laws. We believe that the use of the seine should not be 
restricted simply to certain portions of the year, but that it should 
be prohibited entirely, at least for a number of years. And so com- 
pletely should it be abolished as to make even the possession of 
such seine unlawful. The existing law does not admit of sufficient 
scope in determining what shall be considered evidence of a viola- 
tion. As it is difficult to catch them in the act, it would seem that 
the possession of fish in large qtantities should be considered at 
least questionable enough to make it necessary for the possessor to 
piove the manner of their taking. 


The argument used before the committee last session was, to the 
effect that an abolition of the seine meant a complete paralysis of 
a large and important business; that a large amount of money was 
invested and a large 1umber of men employed in this industry, and 
to abolish the use of the seine meant ruin to many. We know that 
to some extent this is true. Yet, as in all great questions of politi- 
cal economy, the benefit to the majority may be the detriment of 
the few, and the number who actually depend for a subsistence 
upon this business is but very small in comparison with those who 
suffer either directly or indirectly from the effect of the work. We 
do not believe that the State can afford to lose the benefit of mill- 
ions of pounds of good, cheap food simply that a .ew may be enabled 
to continue, for a while longer, their present mode of business. For, 
after all, that is what if amounts to in the end. ‘This business 
could, in the nature of things, exist but a comparatively short time, ” 
at best, us it now is For any reasonable person can readily fore- 
see the natural resuls of the present wholesale destruction. It 
means ultimate extinetin. 


We sincerely hope that the matter will be thoroughly canvassed 
before the Fish and Game Committee next session, and opportunity 
afforded to those financially interested to show, by such statistics 
as they may be able to procure, in what way the people are made 
the gaimers by the continuance of present methods. Mullons of 
pounds of butfalo and other ‘‘rough” fish, with a proportionate 
amount of the tiner varieties, are taken from our waters annually, 
and the statist.cs show that two-thirds of this amount finds its way 
out of the State to foreiz markets. 


We eve herewith a elipping from a daily paper, which will give 
an idea not only of the methods used and the character of the 
catches, but also what the puble think of it: 


WHOLESALE FISH SLAUGHTER. 


Saturday afternoon Johns Bros.,the fishermen, captured 12,000 pounds of fish in Goose 
lake, five miles south of this city —Pekin Times. 


Brother Bartlett, here is a case that deserves your attention. Goose lake is a beautiful 
body of spring water about one mile long by one-third of a mile wide. It outlets into the 
Illinois river through a deep and swift running stream called Gig Slough. It is a great re- 
sort for anglers, and hundreds of pounds of game fish are caught: there with hook ait line. 


The modus operandi of these professional fish killers is to blockade ye outlet with a 
seine, and then with another seine long enough to reach clear across the lake drag it from 
end to end, thus secouping every fish in ‘the lake that is not small enough to slip through the 
meshes of the seine. 


The same thing is done in many of the fine fishing grounded in that region, and the result 
is that the game fish are rapidly thinning out. If our game fish were “half way protected 
there would be no finer fishing grounds in the country than those along the Illinois. If these 
wholesale slaughterers are allowed to have their way for afew years longer, however, it 
will be good-bye game fish in [linois. 
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And yet, even with so large a number of fish in possession, be- 
yond any doubt taken in an illegal manner, these parties can openly 
* dispose of them without fear of penalty, possession being, as we 
have before stated, no proof of violation of the law. This is only 
one of many instances which have come under our notice. 


The use of the spear, as permitted by our law, was undoubtedly 
an oversight. It should be’ prohibited under severe penalties. At 
Fox Lake, and, in fact, a number of places, an incredibly large 
number of large and fine fish are taken through the ice annually 
by its use. It is not only destructive, but to our mind its use is 
nothing less than a relic of barbarism. Mr. Lippincott, editor of 
the ‘‘Fox Lake Muskelonge,”’ writes us that the number of bass, 
pickerel, ete., taken through the ice from Fox Lake with spears is 
immense, aggregating thousands of pounds of fish daily. When the 
fact is considered that the fish so taken are on their producing 
grounds, and at a time nearly approaching their spawning season, 
and fiom one of the finest natural breeding grounds of the State, 
some idea may be formed of the extent of the destruction. Again, 
we think the penalties for violation of the law should be made 
greater. It is almost impossible, even where ample provfs of viola- 
tion are obtained—for there are sections where the violations are 
open and flagrant—to get a fine assessed for more than the lowest 
amount specified. ‘lhis, of course, has no deterrent effect upon the 
fishermen, who can well afford to pay a fine of $5 and cos's for the 
privilege of making such catches as the one just mentioned. In 
fact, in some localities they can afford to pay a fine for each trip, 
and still be largely the gainers by the transaction. We hope that a 
careful consideration will be had, not only of the needs of the peo- 
ple, but of those interested in fishing as a business as well, before 
action is taken in the matter, and that the laws will be so amended 
as to give to all that protection and proportionate benefit to which 
they are equitably entitled. 


SUMMARY. 


Of the practical success of the work in the past we can only take 
such evidence as we have gathered, and our own observations, and 
draw such conclusions as they seem to warrant. It has been 
demonstrated to our satisfaction that the work is second to none in 
value to the people of the State in its possibilities, needing only 
the means and the opportunities for developing them. In a country 
so rapidly filling up as this—in our State already so well peopled— 
cheap food is a desideratum. ‘This can be met to no inconsiderable 
extent, under proper condit:ons and protection, by the utilization of 
the waste places of farm and valley in the construction of ponds 
for the cultivation of fish, and by the improvement and protection 
of the various waters of the State. We have, in the main, had 
very successful seasons ‘for ovr work, and our distributions of native 
fish have been satisfactory, but such seasons as-the last, the phe- 
nomenally hot weather and the long-continued drought, prove to 
us the necessity for possessing better facilities for our work than 
those now in use. In fact, the value of our work in any season 
could be largely increased if the service could be properly equipped. 
We need an aquarium car, such as is used in many of the State 
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Commissions, and altogether by the U. 8. Commission. By its use 
we could transport larger quantities of fish longer distances and 
with a smaller percentage of loss. As it now is, we are dependent 
on the baggage cars of the passenger trains, and find them too 
often crowded with their own work, which we cannot expect them 
to neglect for ours, The State of Missouri has built for its Com- 
mission a car that meets the requirements, and has proven admirable 
for such use, they having adopted the methods used by us im taking 
and distributing the young native fish. Our office and storage’ 
accommodations have become inadequate to our needs. Some years 
ago we built a small cabin boat for our office and the storage of 
our appliances, boats, ete. But this, besides being too small for 
our increased work, is now worn out, and’ we need a new and 
larger office boat. Our records and accumulation of books and 
documents, in their way valuable, require better protection, and a 
safe is much needed in the office for their deposit. Our appliances 
rapidly wear out, and we shall have to replenish largely another 
season. ‘I'he office work has become in itself quite a large under- 
taking, as the great number of letters now on file will amply prove. 
The letters for the months of November and December of last year 
ageregated about four thousand. ‘This was occasioned largely by 
the demands of the carp distribution. 


During the year we arranged with the Fair Association at Cen- 
tralia for the use of a portion of their grounds for a carp pond, 
where, under the supervision of Major Breuning, of our board, we 
expect to propagate carp for distribution throughout that portion of 
the State. We have built a small pond and stocked it with large 
carp, and hope to be able to report favorable results from that 
source. We expect to improve and enlarge the pond as necessities 
seem to require, and to add to the number from time to time, be- 
heving as we do that there is enough merit in the carp to warrant 
additional effort to propagate a supply sufficient to stock all of our 
streams and lakes with them. In relation to amendments in the . 
existing laws, we would say that we think the law regarding fish- 
ways should be so amended as to increase the penalties for viola- 
tion, and to provide that it be made a part of the duties of the 
various State’s Attorneys to prosecute cases of neglect or failure to 
comply with the law in their counties. We think that the Commis- 
sion should be allowed at least sufficient limit in the expenditure of 
.the appropriation to provide for reimbursement of all absolute ex- 
penditure of any commissioner while engaged in such duties relating 
to the enforcement of the law as may be found necessary—in fact, 
while engaged in any of the necessary work of the Commission. 


The fish law should be so amended as to give the needed pro- 
tection and simplify the making of proof of violation of the law, so 
that those whose duty it may be to enforce it may have a reason- 
able prospect of obtaining conviction. There should be some per- 
son or persons appointed to whom should be delegated authority to 
look after enforeement of the existing laws, and funds be provided 
to compensate them for such work. These are the most urgent 
needs. We beg leave to submit them, and trust that so far as in 
the judgment of our representatives they are not at variance with 
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the interests of the State they may be favorably considered, and 
that the necessity for an increased appropriation to meet the de- 
mands of the largely increased work may be felt and appreciated. 


ACKNOWLEDGMEN'S, 


We desire to acknowledge our obligations to the United States 
Fish Commission for the very liberal and courteous treatment re- 
-ceived at the hands of the Commissioner of Fisheries, Professor 
Spencer F’. Baird, and his assistant, Major Ferguson, and Colonel 
M. MeDonald, Chief of Division of Distribution. 


They have liberally supplied us with young carp, giving us the 
use of the car for their transportation, both for those imtended for 
individual distribution and those intended for public waters. ‘They 
have shown at all times an appreciation of the wants of our State 
and aided us to meet them. 


We cannot speak too highly of the value of that part of the 
economy of our government, and the benefit resulting: from their work 
cannot properly be estimated. Thousands of ponds, millions of pounds 
of food, easily produced from places heretofore considered worth- 
less, are the outgrowth of the investigations and experiments organ- 
_ ized and carried out to a successful completion by Prof. Baird and 
his assistants, and Illinois has shared largely, among other States, 
the benefit accruing from such work. Prof. 8. A. Forbes has, as 
will be seen, furnished us the material for one of the most satis- 
factory portions of our report—the list of fishes native to the State, 
properly classified and arranged, and the papers treating of their 
food. From a scientific standpoint it is of great value, and we take 
pride in referring to it. Prof. Forbes has placed the Commission 
under obligations for repeated courtesies, and has at all times 
shown a willingness to aid us in any way. possible. 


The railroads have, as is usual with them, treated us with great 
liberality, and we are very sure that without their aid our work 
must have been greatly curtailed. Our requests have been frequent, 
but, with few exceptions, have been promptly granted. We desire 
to make special mention of the following roads: 

Chicago, Burlington and Quincy Railroad Co. 

Chicago and Alton Railroad Co. 

Wabash, St. Louis and Pacific Railroad Co. 

Illmois Central Railroad Co. 

Chicago, Rock Island and Pacific Railroad Co. 

Chicago and Northwestern Railroad Co. 

Chicago, Milwaukee and St. Paul Railroad Co. 

Louisville, New Albany and Chicago Railroad Co. 

Chicago and Eastern [Illinois Railroad Co. 

Toledo, Peoria and Western Railroad Co. 

Louisville, Evansville and St. Louis Railroad Co. 

Peoria, Decatur and Evansville Railroad Co. 

Louisville and Nashville Railroad Cc. 

Jacksonville Southeastern Railway Co. 

Chicago and St. Louis Railroad Co. 

Cairo, Vincennes and Chicago Line. 
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Illinois and St. Louis Railroad Co. 

Indiana, Illinois and Iowa Railroad Co. 
Indianapolis and St. Louis Railroad. Co. 
Fulton County Narrow Gauge Railway Co. 
Illinois Midland Railway Co. 

Toledo, Cincinnati and St. Louis Railroad Co. 


The fish interest has had no better friends than those of the press — 
- throughout the State, and to their aid we.owe very much of the — 
rapid advancement made in our “work. They have always responded 
liberally to all requests for space, and have done their full share in 
bringing the necessities of fish culture and protection to the notice 
of the public. 


APPENDIX. 


In connection with this report we submit an appendix in which 
we give the list of carp distributed, location of ponds, ete., extracts 
from letters relating to the culture of carp, and increase of native 
fish; a list of rivers supplied with native fish; a list of the Fish 
Commissioners of the United States, the several States and Canada. 
Also the papers by Prof. Forbes: a list of the native fish of Illinois, 
classified and arranged; 2 paper on.the food of the young native 
fish, and one on the food of the young whitefish. 


- All of which we respectfully submit. 
N. K. Farrpank, 
S. P. Bantimer, ~~ 
Gro. BREUNING. 
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Wm. A. Connelly.........-. lPnfleld. .-..ae)>..--- innela 5.285 eee | Whites..7 Pe es. | 21) 
Dan'l Hanagan .........)..| ORS 360 eee PERE Wy ieee at eee pees Po ee 20 
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ID ANH AWK: (22. Gos conte se Panty aes sees: a eee + #8 6. (ge RS ee | 2» 
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1 \e ass) 0)3 (0) ee Pain Sy sis hy ee aa (Ohiistian <2 555 eee 20 
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Meee Williams) fo: eco e cee 2 Je Kel ondoriyh ee See Pes eas ea Shelbysee re eee 20 
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Wm. Baldwin . Springfield . .| Sangamon : 20 
Peter Senger . . Woodstock .|McHenry 20 
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ICERAT SIO Ys 0 tet coca: sabe ek eee Gnas. 2 tea eens yeeros eee Stephenson. .- 23 eeeeeees 20 
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StEVNED D COX ooo leee sen cetoe!  { melghgotmat ceo. neg PE 20 
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SDRVGNA UL... eter cee NGGa.2=. bub cece eee Cumberland:..<-222- eae 20 
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Robt. Br DUG ace ct cube Some ce BUtler. ors ees Cee eee Montgomery...... .....-..- 20 
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Martin WOURE i oi ccwp an eee Uoncce INGOPA: 20 a cee gee Cumberland. ...- ice 20 
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Ao Cy VNU rt ae aa eee PACES. Ss Oe eae Serer eee 
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NATIVE FISH DISTRIBUTION. 


We give herewith a list of the rivers and streams ordered planted 
with native fish during the past two years. This work has been 
performed mainly by messenger service, although we have used the 
express companies to a considerable extent during the past season, 
(1886). The need of a car for this branch of the service has never 
been felt so greatly as this season, and the successful operation of 
such cars by the other commissions has demonstrated the practica- 
bility of their use. The percentage of loss in transit is much less, 
and a very much larger number can be earried at one trip than 
by the service now in use by us. 


There is not the danger of loss or the inconvenience where delays 
occur, in making railroad connections, as must be the case when 
baggage cars or passenger trains are used. 


By the use of the pumping appliances connected with such cars 
which gives a continuous water supply, fish can be cared for during 
the protracted lay-overs without danger of loss. 


The Government has almost entirely abandoned the old messenger 
service and have constantly in use the cars for such purpose. 


On Cuicaco, Buruineton anp Quincy Ramroap: 


Des Plaines River. 
Salt Creek. 
East Du Page River 
West nee Page River. 
Fox River. 
Rob Roy Creek. 
Big Rock Creek. 
Little Indian Creek 
Little Indian Creek. 
Main Bureau. 
Henderson River. 
‘ox River. 

llinois River. 
Indian Creek. 
DuPage River. 
Greene River 

Roek River. 

Roek Creek. 

Main Bureau. 
Big Roek Creek. 
Little Rock Creek. 
Coal Creek. 
Spoon River. 
Cooper's Creek. 
Otter Creek. 
Spoon River. 
Kepple Creek. 
Crooked Creek, 
Bear Creek. 
Rdwards Creek. 


_ 


Edwards River. 
Henderson River. 
Pigeon Creek. 
Hadley Creek. 
MeCranny Creek. 
Kaiser Creek. 
Duteh Creek. 
Bear Creek. 
Rock C reek. 
tock Creek. 
Roek River. 
Edw cele River. 
Pope Creek. 
North Henderson Creek. 
Middle Henderson Creek. 
Sugar Creek. 
Tiinois River. 
Indian Creek. 

- Apple Creek. 
Macoupin Creek. 
Wood River. 


On Cuicaco anp Atron RaruroapD: 


Kankakee River near Wilmington. 
Mackinaw River near Lexington. 
Salt Creek near Lincoln. 

Kickapoo Creek near Lawndale. 
Sangamon River near Springfield. 

Macoupin Creek near Macoupin. 
Wood River near Alton. 

Long Lake near Mitchell. 

Cahokia Creek near East St. Louis. 
Macoupin Creek near Riverdale. 
Sangamon River near Petersburg. 
Illinois River at Pear]. 

Vermilion River at Pontiac. 


On Inuiois Centrat Raiwroav: 


Kankakee River at Kankakee. 
Bushy Creek near Neoga. 
Green Creek near Sigel. 
Little Wabash River near Mason. 
Dismal Creek near Laclede. 
Lower Cache, 1 mile north of Mounds. 
Upper Cache at Ulm 
Drury Creek at Waukanda. 
Drury Creek, 4 mile north of Waukanda. 
Big Muddy Rice yer, 2 2 miles north of DeSoto. 
Little Muddy tiver, 2 miles north of DuBois. 
Crooked Creek, %4 mile north of Central City. 
East Fork Kaskaskia Riv er, 4 miles north of Patoka- 
North Fork Kaskaskia River, 146 miles north of Patoka. 
Flat Creek, one mile north of Vernon. : 
Branch of Kaskaskia, 2 miles north of Shabonier. 
Coal Creek, 1% miles south of Pana. 
Sangamon River, 24 miles south of Decatur. 
Salt Creek, 344 miles south of Clinton. 
Kickapoo Creek, 1 mile north of Heyworth. 
Sugar Creek, 1 mile north of Bloomington. 
Mackinaw River, 1 ae south of Kappa. 
fllinois River at LaSalle. 
Bureau Creek, 3 miles south of Sublette. 
Inlet Creek, %4 mile south of Amboy. 
Rock River, ‘2 mile north of Dixon. 
Buffalo Gecek. 3 % mile north of Polo. 
Leaf River, 2 miles north of Foreston. 
Apple River, 142 miles north of Apple River. 
East Fork Galena River, 1 mile east of Council Hill. 
East Fork Galena River, 234 miles west of Council Hill. 
Galena River at Galena. 
~ Big Menominec River, 4 miles west of Menominee. 
Vermilion River, 14 miles north of Charlotte. 
Vermilion River, 132 miles west of Pontiac. 
Sangamon River near Springfield. 
Salt Creek, 154 miles north of Kenney. 
Salt Creek, 3 miles south of DeWitt. 
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On Prorta, Pekin AND JACKSONVILLE RariroaD: 


Kickapoo Creek, 3)% miles south of Pekin. 

Dlinois River at Pekin. 

Mackinaw Riyer, 1 mile south of Grand Bluff. | 
Sangamon River, 14% miles north of Chandlervyille- 


On Wasasu, St. Louis janp Pacrric Ratnroap: 


Little Wabash River, between Shumway and Effingham. 
Okaw River, between Windsor and Bruce. 

Vermilion River, between Pontiae and Darrell. 
Kankakee River, between Essex and Ritchie. 
Sangamon River, between Sangamon and Decatur. 
Sangamon River, between Riverton and Springfield. 
Sangamon River, between Decatur and Boody. 
Sangamon River, between Monticello and Lodge 
Sangamon River, between Woods and White enti 
Sangamon River, between Monticello and Argenta. 
Sangamon River, between Taylorville and C ieeEB Gale: 
Illinois River at Meredosia. 

Illinois River at Valley City. . 

Cahokia Creek near Edwardsville. 


On Onto and’ Mississippr RaIbRoAD: 


Wabash River at Vincennes. 

Embarras River, 1 mile east of Lawrenceyille. 

Little Wabash River, 1 mile east of Clay City. 

Kaskaskia River at Carlyle. 

Illinois River at Beardstown 

Spring Creek, 3 miles southeast of Springfield - 

South Fork of Sangamon River, 2 miles northwest of Rochester- 
Flat Branch, 1% miles southeast of Taylorville. 

Okaw River, 2 miles southeast of Cowden. 

Skillet Fork, 1% miles south of Mill Shoal. 


On Peoria, Decatur ann EvansvitLte RaturoaD: 


Illinois River at Pekin. 

Mackinaw Riy er, 8 miles south of Pekin. 

Sugar Creek, 5 miles northwest of Lincoln. 

Kickapoo Creek, 2 miles northwest of Lincoln. 

Salt Creek,3 miles south of Mt. Pulaski. 

Sangamon River,1 mile south of Decatur. 

Okaw (West Fork) River.5 miles northwest of Sullivan. 
Okaw (East Fork) River,3 miles southeast of Sullivan. 
Embarras River, at Greenup. 

Embarras River, at Grayville. 

Wabash River, at Newton. 


On Laxe Erie anp Western Rainroap: 


Kiekapoo River. 
Sangamon River 
West Fork Vermilion. 
North Fork Vermilion. 


On Cuicaco anp NorTHWESTERN RatLROAD: 


Roek River. 

Fox River. 

Des Plaines River, at Maywood. 

DuPage River, 1‘2 miles west of Winfield. 
West Kishwaukee River, at DeKalb. 

Elk Horn River, 1 mile west of Galt. 

East Kishwaukee River, at C. Valley. 
Nippersink River,3 miles south of Richland. 
Peeatoniea River, at Freeport. 


On Inprtana, Buoomineron and Western RairRoap: 


Vermilion River, at Danville. 

Salt Fork, at Oakwood. 

ae. Ford Vermilion, near Danville. 
Sangamon River, at Mahomet. 

Mi vekinaw River, at Mackinaw. 

St. Joseph River, at St. Joseph. 
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On Caicaco anp Eastern [nuinois Ramroap: 


Calumet River, 1 mile north of Dalton. 
Calumet River,2 miles south of Dalton. 
Kankakee River, at Momence. 

Iroquois River, at Watseka. 

Sugar Creek, between Watseka and Woodland. 
Little Vermilion, 2 miles south of Danville. 


On JACKSONVILLE SOUTHEASTERN RaILROAD: 


Shoal Creek. 
Kaskaskia. 
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Recapitulation of Expenditures by Illinois State Fish Commissioners 


from October 1, 1884, to September 30, 1886. 


VOUCHERS AND BILLS OF PARTICULARS ON FILE WITH THE AUDITOR. 


Amount to credit of Commissioners October Ist, 1884.....--.......----..---- $2,998 99) 
ADDLOPriaMOM LOM S8o.4— eee eee eens ae eee ne ae eee ne nated apes 6,000 00) 
Cashiirom salelor condemned! bOatsieises os. ce. soe e nan teen eee 18 00) 
= Se Carp GiStripUtOn.tos2h accel once coccceees deeve eee e ees ae. eee eee 81 50. 
$9,098 49 
Dr. / 
Amount'expended by S. P. McDole,1883.-......:.....2....-..-.---42: 7 84 
pe ie OCtODEr asses ees A ee 504 52 : 
ay a INOVEMDER 18842. an ee ee ae ee so eae 395 24 / 

aM NY DECEMBER OLSSate See ae ace eee Ue eee 250 50 
‘ss of STIRS oth Eat end keke SR Oye ei Re gt PS 2. |) } 
we ? INGDIUSILY See seks eee eee orcc necesito eee 292 10 } 

the a MWiarchai885i28 2-2 ne Sees acc aie ck aoe one aeons 251 40 
cy IAD TI SR cae e eect cee toc bas cee eee eee 379 89 
+3 ay MSV ALSSoce octet, dees eae ee eee co meene Fa ee 427 
te es SUM OA SS 0 eee ne oe ae a ae Ree ee 893 94 
ue e FILTH hail sls ate eae le eI eae Sinem TEN SPA ESET Ee 705 58 

ie a ANTS USES S852 omc nce are ose eae Gob oe eee ee oar 751 16 

a5 a September ni885. 22a ceses et oreo oe eee ee 416 95 
: $5, 893 85) 
Amount to credit of Commissioners October Ist, 1885,.....-...---.---------|---------- 
Appropriation TorS80....5.2 2c 56 Sc cca! ow tence ceecnrs es oeeee basse ee: eee ne ern 
@ashirom) sale of.condemned property 2. .2:22.-- a2 -== see ee ee eee ) 
*f © “carp: distribution: - 22 0-c-ccecc cmcccs anode Jo cous sone he cb ose een eae / 

DR. 

Pxpenditures for October, 1885). 22-5. sco ecke ce tees tween ene. = ee eee $600 12, 
me SSUNOWEMpGr, 188. concert ccc ch ete ae eee er 521 55. 
s y PDEGEMpSruISBa Ses cee ce tte eee er Cee eee nese area 490 15, 
ke Pars RoR Dean (12! a Pe Rees Rie Pome Se P . 407 03, 
oe AEG OTLEY, ESO reo Beta ie hae See om eR Een eet ee Se 306 40) 
NY CCAMarG hy 1886" "Ss.e0s J. case sano ken eee se cone tone See eee 462 65 
ha “i es ee dbo bie sad oweed weleeeres O alm tS. oe rr 595 71) 
He SSO, ISS)... east codec CSc ncccce Seek ek eee ee eee 629 25) 
SS Ne TOMO STBROS 28 = hoes ccs eee oe ene Wee CEE owe 681 89 
Sel + OUALYs TBRO 57 2 oon Sock eee ee bee a re an Cee 638 24 
e t SUGUSE ARSE eee Cee cece one eee ee ee 613 60, 
Bo + AB EDLOOIDOLMSebs! 254. 6s) cous ck Le ce oeek tet on ee eee 517 00 
Amount to credit of Commission October Ist, 1886...............--- istwet Oe ) 


FISH COMMISSIONERS. 


List of Fish Commissioners and Officers of United States and 
Canada: 


THE UNITED STATES— 


IPVAOVL, PSYPETN CRYO LSM Ro |e en a eS ee ete eS Washington, D. C. 
ALABAMA— 

Col. D. R. Hundley BPN Se SAA oo a ce ce awe Sunn e dodalae Soka toed aoe Madison. | 

PGT HeURIOS yen GD OSUOI 97 iis cke oo lncceeebices eee cncun cee ccs oteackeusee Prattville- 
pe ee 


...Prescott.- 
_..Tombstone. 
Tee ae alae eae eters Sea omic sco eee eno enatnes Yuma. 
ARKANSAS— 
PALE eH ORMUOTOOKS ECs. scomsss< Seige cares sacecaens octenemaocese encore Little Rock. 
ep riep VO Ua KE DEW. Voss co a gece nas seen cesssce seasmae eae dese sae dome aoe aeons - ---Little Rock. 
(These were the officers last year; we have not been able to get replies from them.]| 
CALIFORNIA— 
Np lake ee EA SYSBKO SVAN tyes ty ee eS RR Oke ae Sacramento. 
HonwA. bs Dibble;Secretary and Treasurer... .-2..<-1 2 ..cc-t cece ee ewes Grass Valley. 
Mhamas i. Sherwood...:...:-....<...-.-..<---eess Se LeEAs eee See is Ae Se Maryavdiles 
CANADA— 
Hon. John Tilton, Deputy Minister of Fisheries.................-. seen ee Ortawa, Ont- 
PROVINCE OF NEw BRUNSWICK— 
Wee Vennine. INSpector Of HISHETICSs J... ccccsoe oe ose s depose news ee oaeee oe St. John. 
PROVINCE OF Nova Scorra— 
\n 18Lo 1G fetey ae WAIST 1 00) sor poo m eco Oe comer soncic Can UbPeCB Bene eee CouOenaeABeE eee Amherst. 
ABO aBOruLaMN, Assistant INSDECLOL! sso cana. ss oa cceisaccgeaseubesacceccen~ North Sydney. 
PROVINCE OF PRINCE EDWARDS ISLAND— 
Eee RAVAN MSDE CLON ac cecnata seem ons na sac sepaiclsscesencesanns a= tenaen aslo ene = Alberton. 
PROVINCE OF ()UEBEC— 
W. Wakeham. Inspector Lower St. Lawrence and Gulf Division.......-. Gaspi Basin. 
PROVINCE OF BRITISH COLUMBIA— 
PHOS MOnraAt A GtINOIMSNGCLOL:. 252. - + soe necwicadticer ae ccecneetecee le New Westminster. 
PROVINCE OF MANITOBA AND NORTHWEST TERRITORIES— y 
ce MEG uGen sIMSVE COL 6 see ela adale tel dyes orev ee ttardo see Winnipeg; Man. 
. Wilmot. Superintendent of Fisheulture................ fat ee Se Neweastle, Ont. 
CoLoRaDOo— 
RROD EOE COS sory nee tee Pe Core Fate SNE ye Ny ISS a5 5 SUPE SSE ae) + Pe ee Denver. 
CONNECTICUT— 
Dr. Wm. M. Hudson (term expires Aug. 26, 1889).............-...----00- kctaut a Hartford. 
Robert G_ Pike (term expires March 8, 1889)............-- SE Smee ..-Middletown. 


MaMGSrA wel Len GxPInOs Ale: Sbr 1887) son. ckoets soo lbeccce neces coceee ce eee Lyme.- 
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DELAWARE— 

Enoch Moore (term expires April 26, 1887). ... 22... cc ees ccorscenosuseus _.. Wilmington. 
GEORGIA— 

Hon. J. T. Henderson, Commissioner of Agriculture..........-....--------2-- Atlanta. 

Dr. H: H- Cary, Superintendent of Visheries , ..--:..:-:.....4.-. 2 LaGrange. 

(Under the laws of the State these constitute the Board of Fish Commissioners _) 

ILLINOIS— 

W K: Mairbank, President :.-2. 2... 2.2.2 oc52 So sesn tees oo ao eee Chicago. 

P. Bartlett, Secretary............----- LE hg aae dn bs ones oe otee eee nee Quincy. 

tee George Breuning sis. .o. 3252 oe ae ae ne ee eee Centralia. 
INDIANA— 

Nnos B: Reed (term @xpires:in 1887) -..52..2.-2-2.- 22.66. = oe ee Indianapolis. 
Towa— 

HS) CarltOm'6 oo oi oc 5 oe oc are seca oo eae ne Saeed danesnee oe Spirit Lake. 
KANSAS— 

NS I OOS ke Sec a5 oe cae Se Se oe ees Wamego, Pottawattamie county. 
KENTUCKY— 

Wim. Griffith) President: ofc. - osc se epics ee See ee near Louisville . 

12), lah VIBE WH pyiegeeine Gee ...-Princeton . 

John ae Ae kereeeee Madisonville - 

Hon. J. Walton.... -Mumfordville. 

Hon. Satu A Steele o. 23.2 .n-22anceaee ds ts ode So way. 

WACWRHGG. 5. Vee eh eats a tee bccn elon Cee oe oe eee eee Danville. 

DTAC Weave ATL GWELD te eee. + 2a. fee ne ee ete ok .. Mt. Sterling. 

Hon. J. M. Chambers ..... os Independence, Kenton county. 

INSTT G ODIO Ae ear coe ates oles selene o he net ete eee oe ee Catlettsburg. 

Je A Mialoniy oes ares oe vas oh ones Gee tact ee actiee soe Se Bowling Green. 
MAINE— 

E. M. Stillwell. ..... § Commissioners of t vad ses/auade ene sos anen = aaa ee Bangor. 

Henry OF Stanley: |)HishandiGame:. \.) ee ee eee Dixfield. 

B_ W. Counce, Commissioner of Sea fod Shore Fisheries. ...........-/.: Thomaston. 
MARYLAND— 

Ge We Delawaer-: 5.22. oe Jone eet So oboe ce oosbeetos ae sae eee ee Oakland. 

IDPH? Ws EbUMRTICS: Sse oo a sone ns Se eden cone ee ee Salisbury. 
MASSACHUSETTS— 


-E. A. Brackett 


Winchester. 
F. W. Putnam... 


es 


BE. H. Lathrop oe Je cite he ee ee ee _...Springfie 
MiIcHIGAN— 

Dri C&P arker hose eec in obec ccee sace ces eetc cee oo ee eee Grand Rapids 

John IS Biss ellicwe oa ao oek ows wee chaser poet eee eon eee etroit 

sles Wrhitakens. to) sco. tod Soc casio bdo oddone ate ee eee Detroit 

(WD. Marks; Superintendent. 2... -...2. 32. 2b... cho ee ee aris. 

(Ad. Rellogay Secretary... ss.--s-c-ces- elon oe. e oh Se Detroit.) 
MINNESOTA— 

First Distriet—Daniel So ueses eis bos Se tee code lat ook ct LaCreseent. 

Second! District—Wm:. M. Sweney, M.D... ee ee eee Red Wing. 

Third District—Robert Or msby Sweney, President. .tv.- 2c. ..6.. 4 eee St. Poal 

®.i8) Watkins, Superintendent... -..0.2.0..... 24. 2S eee Red Wing.) 
Missourt— 

Dee Wers toed. Man, Mei a sesh. 2 oc Ae ee, So Soa 2803 Pine street, St. Louis. 

Genre ulIs SimllUhe seaee ce eee nen Gio wncotuclaeccee Rice eeee eee Jefferson City. 

PE EMINGARN GG. oo eos dee seco cs oes Soe eee et ce DC Re St. aac 
NEBRASKA— 

\ ib A CN sR Rt AP Soe RI RO eR Ee Fremont 

= VMI VINGBtON Sse ones wk cece Loe ek Se ee Plattsmouth. 

1a 1 Dl nal Gy ele he a i i et See ey LEC E sh Omaha. 

NEVADA— ‘ 

IWSCNI ORD ee sat otoconceee er atome tec eie econ ware mk Sk Cee ee mae ee eee Carson City. 
New HAMPSHIRE— 

CrGOLRONW IRIGGIG: oo ctee re oh eee cence lee Pine eed ee le ee Manchester. 

ARBEIT OU RG wines eee eee Uae tre CMTS ee aL Sea 0 naan ag lymouth. 

son H. mee ER EERE TERR es we eek ee Se wee eee CORO ee arlboro. 
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‘NEw JERSEY— 
Von hea tish. ditiml la Ga a ee ee eS ea ee ae See eee ee ee Camden. 
pene Writ Ne Aric ae at Seco Re ee eee Saree ee Dea eas pier -Newark. 
F. Snr (dee ee ey es Sag ok Ss BA eae SES aad Sie os ee cisee ke poe ee Newton. 
New Yorke— 
Hon. R. Barnwell Roosevelt. President....................---- 17 Nassau St.. New York. 
Gen. Richard U. Sherman, Secretary...............--.. New Hartford, Oneida County. 
LENGE ca CAP EN PL CICLON Cle suyacd. ~ se ote = odes noccoceccloce~cscwebewece Fulton Market. New York. 
SEMI PATRRIen Es Onur ee ase ee ee alata a afc Seinen oN Sects on cetuesenae eats Rochester 


(Superintendents—Seth Green, Roe tester, Fred Mather, Gold Spring Harbor; Mon- 
roe A. Green. Munford. Monroe Co.; F. A. Walters, Bloomingdale, Essex Co.) 
OURO En yer wb DNOMTNSON.-5--ca2e- ckscccacthecccecscctoue P. O. Box 25, New York City. 
NortaH CARnoLINa— 
(A note from Col. M. MeGehee. Raleigh. the former Commissioner, under date of 
Aug. 9, says: “There is no Fish Commissioner in the service of the State.”) 


Oxnt10 FISH AND GAME COMMISSION— 


(OE WS, (ST OVOuA AAT EY EVEN L501 eg cs ae ca eR Sa Sp Dayton. 

da. (OL VNU ya aE A SS SRI ee Oe nee eee ee Chagrin Falls. 

apace 12) Sy, hence 2A ee ae anne meee RP Ie ek ES BE ms Serge Paro we 2 Huntsville. 

odin, TRO eee ol 500 3 aye OR ee Peay eres Cee ee far eer ee ee Sens Bellaire. 

LO) WEL TESTE EID SELES SA aS RS See eee SO eer fk De Sandusky. 
PENNSYLVANIA— 

PCH RIE CSE OSI LON bec 22 /-jacicesicitcic cc cio ddes Semae cleus awne cs omacles Sb .accebimene Greensburg. 

121, JEL, [Deep Skechers Wilkesbarre- 

PAHO Se ee ae ciao doce oh sec sce dace e ae wift Water, Monroe Co. 

Mensnune ler. Gor sec., pla Commerce: Street s_2. <2. - 2 -)5- + 28-2 we eee Philadelphia. 

Ie ONG ALO ASUTOR soe eo acoe one Uo ncasiseie cnentacscecds ac cseoseeason Chambersburg. 

OVE: TPOWiReies Cah ae Se eee eee eee ee ee Se ee ee ae Corry. 
RHODE ISLAND— 

Jiginin 18). TREN 2 Oe a Ree ee eee ee eee ee eee eee Rockland. 

IEE IRVaR IO EUCG eee e rs See ee a hte NIG e ated: Seca de sousaceee sense Providence. 

Wl, PRMOrtOns.. +... a. nen et ae nee ne ee gn nn ee ne en eae Providence. 


‘SouTH CaROLINA— : 
IRS eee oem ES ELUTE Sok Soa. ceo ce RS Ee Soak eG ammiee doses scetinscnonete at Columbia. 
Commissioner of Agriculture. } 


“TENNESSEE— 

We, Wi onl, Bee ee es See eee a oe or ain Se cen Ae eh ee AS 2 Memphis. 

THI TElo Si@@G0l. not Ge gagee Seg ne EEBBOee enc panne ne So opeuGabcooutbeedye-ecuuaseane Chattanooga. 

Pa shrivel ID. TEE GES ai em tee a IE SR ee pe Ce ees eee Oe ea nae oe Nashville- 
~VERMONT— 

iS iireireas A (COR lee ea ee ee ete eo eet er ER ae ee Lunenburgh. 

RGR Gmtip bc) OY Ges ese totem oan oe ees cau tnmeneoans ae Secs St. Albans. 
“Virncinta— 

Col. Marshal] MeDonald........-- ORES ee ee en SBE ARIES RR A ay Berryville. 
WASHINGTON TERRITORY— 

PULL Cara Per ine MENS to eek cis Soto ae oe oe ae ee ees aie North Cove, Pacifie Co- 
West VIRGINIA— : 

COL SL VPS, TEX HCISHN (a) 0 Py eg Ne ae mI SI pa hd aE en nt ee I See oT Romney. 

WAPAVEMGmiting! Secretary. 2). co ee eee Talcott. 

F. J. Baxter, Treasurer, (term expires June 1,1889)....27........ Braxton Court House- 
‘WISCONSIN— 

The Governor, ex officio. : 

Philo Dunning. IP TORIC Or eta i Been eee emotes Se SE ee ee Madison. 

C. L. Valentine, peunetary AN GUALORSInOn ahem ea AS ou a gee Janesville. 
| Ue, WE, dCs a aa ae Oe ee eh Ce ae ES ee Pe en ore Te ey Oshkosh. 

A. V. H. Car penter. SAM NN PR SLR Ae ee tk Oe ey ean She Fe les FN Milwaukee. 

Ribsid lel Doin ted 6 her enaee eet ER Se te ree Ee Se eens On Melrose, 

Gblivere sonsley. . 5 i294l sc. 8en slot asc s-coecenu es BGs tie Sey awe ae Mineral Point. 

James Nevin, Superintendent. .........-.-- ee ee eR EE eS Se Madison. 


~Wyromine TERRITORY— 
OU) (GRIT, SER see RE eS Rees, ame R sa: Mar Rene SEE OE EE BO CCORDEDE Ere PEC Err ates Laramie. 


|Dr. W. N. Hunt, Cheyenne, is Commissioner for Laramie county, and B. F. North- 
ington. Rawlins, is Commissioner for Carbon county.] 


F. C.—6 
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CORRESPONDENTS. 


We give herewith about an average of the individual replies as 
received in answer to our inquiries, regarding growth, condition of 
carp and native fish. : 


: A. A. SHort, of Percy, Randolph county, says April2. “I received my ¢ November, 
1884. They are now 11 to 12inches long and weigh from 1% to2 pounds. They haye not 
spawned. I use grain for food.” 


Wo. B. Trsse of Albion, Edwards county, April2. ‘received my carp in fall of 1884. 
Last June they were from 8 to 10 inches long and weighed from *% to 1 pound.” 


Et BECKLEY of Coulterville, Randolph county, Aprii2.. “I received my carp in fallof 
1884. They are at present from 10 to 14 inches long and weigh from 2% to3 pounds. They 
spawned last year andI havea great number of young carp. I feed them, about once a 
week through the summer, a little boiled corn meal.” : 


FRANK GuNDLACH of Carlyle, Clinton county, April2. “TI received my carp in Noyem- 
ber, 1884. They are from 8 to 14 inches length, and weigh from 1 to 4 pounds. They spawned 
during the summer of 1885. Feed bread, potatoes, ete., two or three times a week.” 


JoHN M. HauBere, Heinricktown, St. Clair county, April 1. “Received carp Novem- 
ber. 1883. They are from 22 to 26inches in length and weigh from 6 to 9 pounds. They 
spawned in May, 1885. I have sold 6000 young ones and heve plenty left. Feed onee a day 
potatoes, wheat, corn, ete.” - 


GEO. RoEMHILD, Cutler, Perry county, April 4. “Received carp November 17, 1884. 
They are from 17 to 18 inches long and weigh from 3 to 5 pounds. They have not spawned 
yet. 


C. W. Pavey, Mt. Vernon, Jefferson county, April 5, 1886. ‘Received carp in fall of 
1885. Now from 6 to 7 inches long.” 


F. W. Kastrrup, Venedy, Washington county, April 3,1886. “I received carp, Noy., 1883. 
They are now from 15 to 16 inches in length and weigh from5 to6 pounds. Feed shipstuff 
and potatoes about once a week.” 


F. A. WaLDERMAN, Freeburg, St. Clair county, April3. “I received my carp in Novem- 
ber, 1884. They are now from 15 to 20 inches long and weigh from 4to5 pounds. They have 
not spawned yet. Feed twice a week, potatoes and corn meal mixed.” 


Martin Mayer, Conant, Perry county, April 3, 1886. “I received my carp December 18, 
1884. They are from 12 to 16 inches long and weigh from 1%2 to 2%. pounds. hey have not 
spawned yet.” 


ConraD Sore, Freeburg, St. Clair county, April.3, 1886. ‘Received my carp in Novem- 
ber, 1884. They are from 15 to 20 inches long and weigh from 4 to 5 pounds. They have not 
spawned yet. I feed potatoes and meal mixed twice a week.” 


Curist. Toos, Central City, Marion county, September 6, 1886. “Ireceived my carp 
November 14, 1884. They are from 20 to 22inches long and weigh from 6 to 8 pounds. They 
spawned in 1885. I have at least 10,000 young carp. Ifeed them boiled corn once or twice 
a week throughout the season.” 


Jas. NISWANGER, Atlanta, Logan county, April2, 1886. “I received my earp in fall of 
188. They measure from 10 to inches and weigh from 2 to 3 pounds.” 


JOHN BEHRENS, O'Fallon, St. Clair county, April 4, 1886, ‘I received my carp in fall of 
1888 and 1884. They are from 16 to 18 inches and weigh from 3 to 10 pounds. I do not feed.” 
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R. A. Hunt, Olney, Richland county, April 4,1886: “I received my carp in fall of 1884. 
They, measure from 2 to 4 inches in length and weigh from 2to 4 pounds. Ido not feedthem 
any.”’ 


A.M. McCuatn, Enfield, White county, April 2,1886: “IT received my carp in fall of 1888, 
1884 and 1885. They are now from 7 to 20 inches in length and weigh from 1to 15 pounds. 
The oldest spawned in May and June.” 


JACOB SpEcuT, Trenton, Clinton county, April 12,1886: “I received my earp in 1884, about 
/ayear anda half ago. They are now about 12 inches long. There seems to be plenty of 
young carp in the pond. 


J. RANDALL, Okawville, Washington county, April 5,1886: “IT received my carp in No- 
vember, 1884. They are from 11 to 12 inches long and weigh from 2 to 2! pounds.” 


R. PornpEexter, Thompsonyille, Franklin county, April 7,1886: “I received my carp 
September, 1884. They are from 8 to 12 inches long; average weight from 1 to 2 pounds.” 


Hon. B. W. Srrarran, Mt. Vernon, Jefferson county, April 11, 1886: “I received my 
carp in the fall of 1884. They are from 6 to 9 inches long.” 


Wm. C. Werne. Wine Hill, Randolph county, Aprill, 1886: “I received my carp in 
November, 1884. They weigh from 2's to3 pounds.’ 


\Wenry BenpeR, Carlyle, Clinton county, April 7, 1886: “‘I received my carp about 18 
months ago, in 1884. and they are from § to 10 inches long. They spawned last spring.” 


A. C. McMurpnry, Makanda, Jackson county, April 6, 1886: “‘I received my carp in No- 
vember, 1884. Now from 12 to 14 inches long.” 


Emin BUEHLER, of Centralia, Ill., writes to Major George Breuning as follows: “‘My 
ponds are situated near the city limits of Centralia. There are two of them, the smaller 
one about 40x60 feet. the lurgest 120x189 feet. The water runs through the small pond into 
the large one. [received my carp in November, 1885. They were about 1! inches long. 
In April they were 6-7 inches in length: at the end of June 10-12 inches long, and in Sep- 
tember from 14-16 inches long and about 3-3’ wide. Theiraverage weight was 3'2 pounds. 
ey, haye Oe spawned yet. I did not feedthem during winter months: in summer about 

wice a week. ; 


Mr. MicHart River, of Altona, Ill.: ‘‘Seeing a notice of the distribution of carp, I desire 
to have my name among them. We were unfortunate in our effort at carp culture. The 
flood of May 12th overflowed our pond. In August we drew off such water as was left to see 
if any of our fish remained. We found seven that would weigh five pounds.” * * * 


Mr. F. W. THorntTON, of Magnolia, Ill., writes: * * * “T have built another pond about 
as large as my first one. Week before last Wash Graff, of Morgan county, came up to visit 
me. Some years ago I wrote to you for him making application for carp, He received 11 
little ones. On his return from his visit I went home with him, and in seining for breedin 
carp we estimated we caught from 2,000 to 3,000 old fish from 8 to 12 inches in length. 
bought and brought home 25 breeding carp for my pond. We caught from another pond, 
while seining for smaller ones, 6 that would average 18 to 20 inches in length, at one haul.” 


JouHN Martin, Mendota, Ill., writes: “The carp I received of you last year weigh about 
three pounds each. Carp received last winter.” 


MicHaEL Hume, Colchester, Ill., writes: ““My dams broke, and carp were washed out. 
Two different parties found carp in the creek below. One weighed 3’ pounds, the other 5d 
pounds. The carp were received in November, 1885.” 


R. P. ANDERSON, Iola, Clay county, Ill.. date July 24, 1886, writes: “I received the Mth of 
last December 20 carp. They are doing splendid. They outgrow anything I have ever seen. 
Some of them will weigh two pounds. I think I will have a good supply of young carp next 
season.” 


JoHN Forpycg, of Berrick, Ill., date September 10, 1886, writes: ‘‘In your letter you 
seem to think that the young fish are not from the carp of last year. There has not to my 
knowledge been any other fish put in the pond. They could not get in unless some one put 
themin. There are no streams running into it. I was afraid when] first saw the young 
fish that some one might have put other fish in there, but my fears on that score were soon 
dispelled, for upon watching them, their growth, habits, etc., convinced me they were young 
earp. They are as large now as were those received from you last fall. Everybody ex- 
presses surprise that the old ones have made such a remarkable growth. They are now 
from 12 to 14inches long. Should you come over C.I. R. R. stop and see fish from one year 
old carp. Isee by the paper that James Harris, of Princeton, says that some fish he sold 
to aneighbor have spawned at one year old. 


Mr. JOHN WEIGAND, Mt. Sterling, Ill.. date of Oct. 16, 1886, writes: “The carp I received 
from you last March are doing very well. They have made a remarkable growth. They 
will weigh 3 to 4 pounds apiece, and they were not as long-as my finger last March, 


Mr. J. N. Ban, of Odin, Ill., says: ‘You ask me to adyise you as to the condition of my 
fish. Ishal] be gladto doso, [received my fish about the middle of April, 1886, and to-day 
had one caught. It was 14 inches long, 42 inches broad and weighed 2 pounds. They 
were about 3 inches long when Ireceivedthem. Knowing this I would advise every farmer 
who may haye a suitable place for a pond, not to hesitate any longer but act at once.” 


s 
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JAMES HARRIS, Jr., Princeton, Ill., writes: ‘In reply to your letter will say that my fish 
have done well. [received mny first carp from Aurora, (S. P. MeDole) 2lin number, 15th of 
November, 1883, In Noyember, 1884, I received 15 more from you, sent ron through 
Hon. L. D. Whiting. The first fish 1 received spawned in May and June, 1885. In October 
and November, 1885, I took 5,000 little ones from my hatching pond. I put 3,400 in a larger 
pond and the rest I sold to farmers for their ponds. ; ‘ 

“We have been catching fish trom our large pond all summer that will weigh 1% to 2 
| eens: each. They are one year old just. This fall [ have taken 4.600 small fish from my 

atching pound. There were some leftin the pond whenI gotthrough. As to growth, last 
Wednesday, the 10th, I took two of my oldest flsh from asmall pond where I had them; one 
Isent to Chicago the other we kept and used ourselves. One of them weighed 7 pounds the 
omer pounds. They were nearly three yéars old and I think they are avery nice fish 
0 eat.” 


Simon P. RENNER, of Loran, Stephenson County, writes: “I have two ponds; they are 
small. I dug them out on level ground about eight years ago. They are 64 feet long by 22 
feet wide, with four feet depth of water fed by springs. I first put in 400 California Salmon 
which all died in two years. Then I tried 1,300 California Salmon and a few Speckled Trout; 
lost all the salmon but the trout did very well. Then I tried native fish. I putin about 200 
Buffalo, 200 Pickerel, some Black Bass. They have done well. The Pickerel showed from | 
one pound when planted to sixteen pounds; Buffalos from one to twelve pounds each, and 
Bass correspondingly rapid. I did not feed them anything.” ; 


MeEnpbDorA, Itu., Nov. 6, 1886. 
Hon. 8S. P. Bartlett, State Fish Commissioner, Quincy, Ill: 


Str—In the summer of 1834 the C. B. & Q._R. R. excavateda large pond of about 
50 acres just north of Mendota, the purpose of which was to obtain a reservoir of good 
water for railroad purposes. The pond was from one to eighteen ft.in depth, bottom of clay 
and loam and free from fish and supplied by surface drainage. It was believed by those 
interested in the subject that the conditions were very fayorable for testing the growth of 
the German Carp. Upon being advised, you kindly furnished us from time to time with 
afew. In the fall of 1884, the first supply were put into the pond above described, being at 
that time what is known as fry. 


_ In June 1886, nine of said carp were taken out with a seine and were found to average 
within two ounces of eight pounds each. This growth was all accomplished in less than 
two years. As astonishing as these statements are they can be relied on as entirely true, as 
the weights were taken in presence of numerous persons. The specimens taken embraced 
from appearances the Scale, Mirror and Leather Carp and no difference of consequence” 
appeared in size and condition, 


Yours, 
L. B. CROOKER. 


The following letter from Mr. Wm. Wilkinson, Division Superintendent of the Illinois 
Central Railroad, will, we think, show the great growth and increase of native fish and carp 
in the waters of the State, where protected. The reservoir spoken of is simply a pond 
supplied by surface water: 


ILLINOIS CENTRAL RAILROAD COMPANY, 
OFFICE OF DIVISION Sup’t, 
SPRINGFIELD, Nov. 11, 1886. 


S. P. BARTLETT, Esq.. Fish Commissioner. Quincy, Tll.: 


DEAR StR—We drew aseine through our Clinton reservoir yesterday, and took out ten 
(10) fine specimens of the German carp, aggregating in weight eighty-four (84) pounds, the 
largest weighing fourteen and one-ha!f (14's) pounds and the smallest seven (7) pounds, and 
the three largest weighed thirty-nine (39) pounds. Also took fifty-seven (57) fine black bass, 
aggregating one hundred and ten (110) pounds, the largest weighing four and one-half (45s) 
pounds. 

I think we took only a small portion of the fish, and am of the opinion that the bass pre- 
dominate in numbers. We found a.very few small carp, perhaps not more than three or 
four, weighing not more than a pound or two apiece. The water in the a had receded to 
a depth of about twelve inches, and fearing it would freeze solid, I concluded to save a por- 
tion of the fish at least. My recollection is that you putin the fish about three years ago. 


(Signed.) WILLIAM WILKINSON, 
Division Sup't. 


The fish were (et ina reservoir as follows, viz: Bass, croppies, ete., in the summer 
of 1882; the earp the following fall and winter. 
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CATALOGUE. 


Class I. PISCES. (THe Trust Fisues.) 
Sub-class PHysoc.istT1. 
Order I. ACANTHOPTERI. (Tae Spryy-ravep FIsHEs.) 
Family I. GADIDAS. (Cop-FisHEs.) 
Genus 1. Lota, Cuvier. 
1. Lota maculosa Le Sueur.—Bursor; Linc; Een Povr. 
Taken only in Lake Michigan. , 


A single specimen occurred some years ago at Naples, on the 
Illinois River, having evidently entered the river through.the canal, 
then recently opened to the Chicago River. z 


Family Il. COTTIDA. (THE Scutpins.) 
Genus 2. Uranrpga, De Kay. 


2. Uranidea richardsoni, Agassiz.—MILLEr’s THums; Bros; MuFre- 
jaw; Buuu-HeaD. 


(Bul. II, 50; Potamocottus alvordi, Potamocottus wilsoni, Potamocottus 
meridionalis.) + 


This species, the only representative of its family known posi- 
tively to occur within the limits of our State, is by far the most 
abundant in Southern Illinois, where it is a common creek species, 
nestling under stones in shallows and rapids. A single specimen 
from a muddy stream in McHenry county, and a few from the 
shallow waters of Lake Michigan, are the only representatives in 
our collections from the northern part of the State. Other species 
of this family occurring in Lake Michigan have been found only in 
the deeper waters outside our limits. 


Family Ill. SCLANIDA. 
Genus 3) Harnorponotus, Rafinesque. 
FRESH-WATER Drums. 


8. Haploidonotus grunniens, Raf. — SHerpsHeaD; Drum; WHITE ; 
Prercu; Croaker. 

This species occurs in Illinois only in the great lakes and in 

rivers, occasionally in spring finding its way into creeks tributary 

to the Illinois and the Ohio. 
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Family IV. SERRANIDAX. (THe Sea Bass.) 
Genus 4. Roccus, Mitchill. 


Bass. 


4. Roccus interruptus, Gill—Yrnttow Bass; Stripep Bass; Brassy 
Bass. 


(Bul. Il, 44; Morone interrupta.) 


‘This species has not occurred in Northern Illinois to our knowl- 
edge, but has been collected by us almost wholly in the Illinois 
River and in the bottom lakes connected with that stream. 


5. Roccus chrysops, Raf—Wutre Bass; Strver Bass. 


Throughout Illinois, in creeks and rivers, and in Lake Michigan, 
much more rarely in the small northern lakes. It seems, indeed, 
to be wholly wanting in the lakes of the Fox River system, in which 
it is said by the older’ fishermen to have been exterminated by 
severe winters some years ago. ‘The presence of impassable fish- 
dams in the Fox River, through which these lakes are drained, 
probably accounts for its non-appearance since. 


Family V. PERCID. 


Sub-family Prercine. (THe True PErcuHes.) 


Genus 5. Stizostepium, Raf. 


Pixt PERCHES. 


6. Stizostedium canadense, Smith.—SaucEr; Sanp-Pike; Gray-PIKe. 


The distribution of this species in Illinois is precisely like that of the 
following. 


7. Stizostediwm viireum, Mitch.—Watu-EYED PrKE; Dory; GLass-EYE ; 
Ye“Low Pike; Buue Pixs; “Jack Satmon.” 
Found only in the larger rivers and lakes; occurring in our col- 
lections from the Wabash, Illinois, and Rock Rivers. Especially 
abundant in the former at the rapids above Mt. Carmel. 


Genus 6 Perca, Linneus. 
PERCH. 


8, Perca americana, Schranck.—YELLow PercH; AMERICAN PERCH; 
Rincep PrErcs. 


A very abundant species in the northern part of the State; ex- 
cessively common in Lake Michigan, where it is caught from the 
wharves by thousands daily. Also swarming in the small northern 
lakes, and one of the commonest fishes in the clearer creeks and 
rivers. In Central Illinois it is somewhat rare, occasional speci- 
~ mens only occurring in the Illinois. In the southern part of the 
State we have not seen it at all, not a single specimen, in fact, 
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occurring in our collections south of the latitule of Alton. South- — 
ward its common name even is applied to other species -the vari- 
ous sunfishes. There is a uniform average difference in brightness 
of color between the lake and river specimens, the latter being 
much the brighter, but there are no specific distinctions. 


Sub-family Erneostomatinm. (THe Darters.) 
Genus 7. Micropsrca, Putnam. 


9. Microperca punctulata, Putnam.—Lerast Darter. 


This little species, the smallest of our fishes, is much the com- 
monest northward, but has been taken as far south as Union county. 
It is less select in its haunts than most of the other Darters, oc- 
curring in waters of every description; but we have found it com- 
monest in lakes, and scarcely less abundant along the weedy mar- 
gins of larger rivers. 


Genus 8. Evsrostoma, Raf. 


10. Etheostoma eos, Jor. & Copeland. 
(Bul. Il. 42; Boleichthys eos: Synop., Pecilichthys eos.) : 
Not especially common in Illinois; chiefly of northern distribution ; 
most abundant in lakes, and occurring also in the smaller rivers. 
11. Etheostoma fusiforme, Grd. 


(Bul. II, 48; Boleichthys elegans: Synop., 519 & 520; Pecilichthys 
butleri ianus, Peecilichthys barrati, Pecilichthys ‘fusiformis.) 


This darter, which has appeared in the earlier lists as Boleichthys 
elegans, is southern in its Illinois distribution, not having occurred 


north of the Kaskaskia River. To the southward it is rather com-. — 


mon in lakes, clear ponds, small rivers and creeks. 


12. Htheostoma asprigene, Forbes. 
(Bul. Il, 41; Peecilichthys asprigenis: Synop., 518; do.) 
This common species, originally described from the Illinois River, 
has since been found generally distributed in the central and south- 


ern parts of the State, in lakes and rivers, large and small, but has 
not been taken in Northern Illinois. 


13. Ltheostoma caruleum, Storer.—BivE Darter; Ramwsow Darter; 
SoLDIER-FISH. : 


(Bul. IL, 41; Pecilichihys variatus, Pecilichthys spectabilis: Synop. ; 
517 & 518; Pecilichthys cruleus, Pecilehthys spectabilis.) 


The most highly colored of our common darters, occurring through- 
out the State in lakes, rivers, and creeks, much the most abundant 
in the latter. 


14. Etheostoma flabellare, Raf. 
Not common. Clear creeks and rivers in Southern Illinois. 
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15. Etheostoma lineolatum, Agassiz.—Srrieep Darter. 
(Bul. II, 42; Htheostoma flabellare, var. lineolatum.) 


Rather rare; chiefly from Northern Illinois, in creeks and rivers. 


16. Htheostoma zonale, Cope. 
(Bul. II, 41; Nanostoma zonale: Synop., 510; do.) 


This little darter is not common in Illinois, and is confined to 
the northern part of the State, as far as our collections show, where 
it occurs in creeks and the smaller rivers. 


; Genus 9. Haproprerus, Agassiz. 


17. Hadropterus evides, Jordan & Copeland. 
(Bul. IL, 39; Hricosma evides: Synop., 503; Alvordius evides.) 


Represented in our Illinois collections only by a few specimens 
from Rock River. Reported by Dr. Jordan from White River, Indi- 
ana, but apparently not collected elsewhere. 


18. Hadropterus aspro, Cope & Jordan.—Buack-stipED DarTER. 
(Bul. Il, 89; Alvordius maculatus: Synop., 501; Alvordius aspro.) 


This fine darter is rather common throughout the whole State in 
large creeks and small rivers, being especially abundant in the 
Wabash Valley and in the Little Wabash, Saline, and Embarras 
Rivers. A few specimens were taken also in the Illinois. 


We Hadropterus phoxocephalus, Nelson. 
(Bul. Il, 39; Alvordius phoxocephalus: Synop., 501; do.) 


This species, described from specimens taken in Central Illinois, 
has not yet been found in the northern part of the State, although 
it is decidedly common from the Illinois River southward, including 
the Wabash Valley. It occurs in our collections only from the 
larger streams; such as the Fox, Illinois, Saline, and Little Wabash 
Rivers, and Mackinaw Creek. 


Genus 10. Prrcina, Haldeman. 
Loa PERcHES. 


20. Percina caprodes, Raf.—Loa Prercu; Rocxk-rish; Hoa-Mo.ty ; 
Hoa-FrisH. 


(Bul. Il, 89; Percina caprodes, Percina manitou.) 


The largest of its sub-family, and among the most abundant in 
the northern part of the State. Our collections contain specimens 
from the borders of Lake Michigan to Cairo and the Wabash Valley. 
In Northern Illinois it is extremely common in the small lakes and 
in ae streams connected with them, and likewise occurs in other 
creeks. 
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Genus 11. Corrocasrer, Putnam. 
21. Cottogaster shumardi, Grd. 
(Bul. I!, 89; Imostoma shumardi: Synop., 498; do.) 


Somewhat rare in Illinois, and occurring chiefly in large streams. 
It has, in fact, been taken by us only from the Rock, Lllinois, and 
Wabash Rivers. 


Genus 12. Drr.esium, Raf. 
22. Diplesium blennioides, Raf.—GREEN-SIDED DaRTER. 


Found by us only in the Wabash Valley, where it is not rare. 
Collected from the Little Wabash, at Flora. | 


Genus 18. Botzosoma, De Kay. 
‘TESSELLATED DaRTERS. 
23. Paani camurum, Forbes. 


(Synop.. 4938; Vaillantia camurum.) 


This little species is wide-spread, but somewhat rare, occurring 
throughout the State in creeks and ponds, but much more abun- 
dantly to the southward. A 


24, Boleosoma nigrum, Raf.—Jounny Darter. 


(Bul. II, 400; Boleosoma olmstedi, Boleosoma maculatum.) 


By far the most abundant and widely, distributed of the darters. 
occurring in almost all waters, though of course far more abun- 
dantly in creeks, and preferring rocky shallows. I do not know that 
it is ever found in foul or muddy situations. It ranges throughout 
the State from the Galena and Calumet rivers on the north, south- 
ward to Union county. 


Genus 14. Ammocrypta, Jordan. 


25. Ammocrypta asprella, Jordan. : 


(Bul. II, 88; Pleurolepis asprellus.) 


The only specimens of this species in our collections are the 
original types, taken in a small bluff stream in Hancock county. 
It is reported by Dr. Jordan, however, to range from Illinois to 
Alabama. The creek in which the type occurred is a _muddy 
stream, with occasional reaches of gravelly bottom. 


26. Ammocrypta pellucida, Baird.—Sanp Darter. 


(Bul. Il, 88; Plewrolepis pellucidus.) 


The range of this little darter is limited strictly by the character 
of the streams which it prefers, as it seems to occur only in some- 
what swiftly running waters with sandy bottom. We have taken it 
in the Little Wabash and the Embarras, and some other creeks of 
the Wabash Valley, but not elsewhere in the State. 
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- Sub-family Cenrrarcuinm. (THe Sun-FIsHEs.) 
Genus 15. Microprerus, Lacépéde. 


Buackx Bass. 


27. Micropterus dolomiei, Lac.—Smauu-mMoutHED Buack Bass. 


(Bul. Il, 44; Micropterus salmoides.) 


Abundant in rivers and larger creeks, but occurring more rarely 
in lakes, preferring swifter waters than the preceding species. It 
occurs throughout Illinois, but is relatively rare to the southward. 
Has been taken by us in ‘the Wabash and some of its larger tribu- 
taries, but not elsewhere south of the Illinois River. 


28. Micropterus salmoides, Lac.—LarGE-MouTHED Buck Bass ; OSwEGO 
Bass; Green Bass; Bayou Bass. 


(Bul. II, 44: Micropterus pallidus.) 


The large-mouthed black bass favors especially lakes, ponds and 
sluggish waters, but occurs also in rivers and large creeks through- 
out Illinois. It is the common southern form of black bass, although 
perhaps, on the whole, no more abundant there than in the north- 

ern part of the State. 


Genus 16. Lepomis, Raf. 


29. Lepomis gibbosus, L.—Common Sun-FIsH; Bream; PUMPKIN-SEED ; 
: SUNNY. 
(Bul. Il, 46; Hupomotis aureus.) 


By far the most abundant sun-fish in Northern Illinois, where it 
literally swarms in every lake and pond, It occurs, however, 
throughout the State, but somewhat rarely southward, its place 
there being taken by Chenobryttus gulosus. 


30. Lepomis notatus, Agassiz. 
(Bul. II, 46; Hupomotis pallidus.) 
A rather rare species, occurring from the Illinois River southward, 


chiefly in ponds and larger streams. 


31. Lepomis pallidus, Mitech.—Buur Sun-FIsH ; CopPpER-NOSED BREAM ; 
DouuaRDEE; RIvER SUN-FISH. 


(Bul. Il, 45; Lepiopomus pallidus.) 


Probably the most abundant of the sun-fishes; its preéminence, 
however, in this respect being disputed by Lepomis cyanellus and 
gibbosus. Its distribution and its haunts are more varied than those 
of either of these species, as it is almost equally abundant in all 
parts of the State, and occurs in all waters—in lakes, ponds, rivers, 
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and smaller streams, from Lake Michigan and the Illinois to small , 
creeks and poids. It is, on the whole, most abundant in the larger 
rivers, being in facet, the common sun-fish of the Illinois. Col- 
lected by us from Lake to Union county, and in the Wabash Valley. 


32. Lepomis humilis, Grd.—Rep-spoTtED SUN-FisH. 
(Bul. Il, 45; Lepiopomus anagallinus.) 


This species, common nowhere, is altogether wanting in Northern 
Illinois, ranging, according to our collections, from Woodford to 
Alexander county. It has been collected by us only in creeks. 


33. Lepomis megalotis, Raf.—LoneG-EaARED SUN-FISH. 


(Bul. Il, 46; Xenotis megalotis, Xenotis inscriptus, Xenotis pel- 
tastes.) 


Not especially common within our limits. Most abundant south- 
ward. Like most of the sun-fishes, it prefers ponds and creeks to 
larger waters, although we have taken it occasionally in the Illinois 
River, and more commonly in the Wabash. 


34. Lepomis ischyrus, Jordan & Nelson. 
(Bul. Il, 46; Lepiopomus ischyrus.) 


Of this rare but well-marked species we have taken only the 
original type, obtained in the Illinois River; but Mr. Nelson has 
reported a second specimen, collected in the Calumet, near South 
Chicago. Its resemblances to L. pallidus are so strong that, even 
if abundant, it would probably be usually overlooked by collectors. 


30. Lepomis macrochirus, Raf, 


Not seen by me. Reported here on the authority of Dr. Jordan, 
who has a specimen of the species from the Illinois River. 


36. Lepomis garmani, Forbes. 


This species, but just described, has been seen only in the Wa- 
bash River and its tributaries, in the vicinity of Phillipstown and 
Cairo, in White county. 


37. Lepomis symmetricus, Forbes. 


This species, recently described and still rare in collections, has 
been taken only in ponds and_ streams in Central and Southern 
Illinois. It is found chiefly in the southern part of the State, es- 
pecially in the Wabash Valley, but is occasionally seen in the 
Illinois River, and has been taken by us in Union county. 
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38. Lepomis cyanellus, Raf.—Rep-ftye; Buur Sporrep Sun-FIsH. 
(Bul. Il, 45; Apomotis cyanellus.) 


This is the most abundant sun-fish of the small prairie streams 
and pools of Central Illmois, where, in fact, it is almost the only 
species occurring. It raages throughout the State, from Cook to 
Union county, occurring in relatively small numbers in the rivers, 
but superabundantiy in creeks and ponds. 


Genus 17. CHanosryrtus, Gill. 
39. Chenobryttus gulosus, C. & V.—Warmouta; Rev-Eyep Bream. 


The sun-fish ranges throughout Iilinois, but is far the most 
abundant southward, where it is one «of ihe commonest species of 
its family. Indeed, we have not ourselves taken it north of the 
Illinois River, but Dr. Jordan reports specimens received from Lake 
Michigan. It is essentially a pond species but occurs also in the 
larger streams. In the southern part of the State it receives several 
of the common names (such as Goggle-eye, Red-eye, etc.) appropri 
ated northward to the Rock-bass. > 


Genus 18. AmsBuopuites, Raf. 


40. Ambloplites rupestris, Raf.—Common Rock-Bass ; Rep-Eyg& ; GOGGLE- 
EYE. 


Quite commen northward, but relatively rare in Southern Illinois, 
where, indeed, we have not yet taken it. As its southern range, 
however, is said to extend to Louisiana, it probably occurs occa- 
sionally in the southern part of the State, and is reported by fish- 
ermen to be common in the rapids of the Wabash. In Northern 
and Central Illinois it is found in streams of all sizes, from small 
a to the Illinois River, and is also common in the smaller 
akes. 


Genus 19. Pomoxys, Raf. 


CROPPIES. 


41. Pomoxys sparoides, Lac. Buack Croppiz; Cataco Bass; Grass 
Bass; Barrish; Burrer Bass. 


(Bul. Il, 47; Pomoxys nigromaculatus.) 


Found, like the preceding, throughout Illinois, but commonest to 
the north, occurring in both lakes and streams; most abundant in 
the former. 


42. Pomoxys annularis Raf.—Croppie; Pate CRoppie. 


Ranges throughout Illinois from Galena to Cairo. Confined prin- 
cipally to the larger streams and their immediate tributaries, it be- 
comes rapidly more abuudant as we pass from north to south, 
finally virtually replacing the preceding species. 
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Genus 20. CrEntrrarcuus, C. & Y. 


43. Centrarchus macropterus, Lac. 
(Bal. Il, 47; Centrarchus irideus.) 


This is also a species confined in Illinois to the southern part of 
the State, where we have taken # in Cache River, in Clear and 
Drury Creeks, in Great House Creek, near Mt. Carmel, and in various 
ponds and sloughs in the river bottoms of that region. 


Family VI. ELASSOMATIDA. 
Genus 21. Enassoma, Jordan. 
44, Elassoma zonatum, Jordan. 


A southern species, not collected by’us north of St. Francisville, 
in Lawrence county. Not uncommon in small, muddy pools. 


Family VII. APHREDODERID. 
Genus 22. ApHrEpopERus, Le Sueur. 
45. Aphredoderus sayanus, Gilliams.—Prrate Percu. = 
(Bul. II, 48; Aphododerus isolepis.) 


Throughout the State from the Calumet to Union county and the 
Wabash but far the most abundant southward. Occurs almost in- 
variably in small streams only, but occasionally taken in the Illinois. 
One of the commonest species in mud holes in the Mississippi bot- 
toms, in Southern L[llinois. Very rare in the central prairie region. 


Family VIII. ATHERINIDA. (THe Srversives.) 
Genus 23. LasrmpEstHEs, Cope. 
46. Labidesthes sicculus, Cope.—Broox SiLvERSIDE. 


A very abundant minnow in small streams and lakes in Central 
and Northern Illinois; also occurs rarely in the Wabash Valley, 
commonly in Rock River, and occasionally in the Illinois. 


Order 1. HEMIBRANCHIL. 
Family IX. GASTEROSTEID®. (THe StickLEBacks.) 


Genus 24. GastErRostreus, L. 
47. Gasterosteus inconstans, Kirt.—Broox SticKLEBACK. 


Locally common in rivers and small streams in the northern part 
of the State only. We have not taken it south of Rock River. 
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Sub-class PHYSOSTOMI. 
Order III. APODES. 
THe EKELs. 
Family X. Aneumumpm. (Tue True Exts.) 
Genus 25. Aneurinta, Thunberg. 
48. Anguilla rostrata, Le Sueur.—Common EE. 


Not very abundant, but’ occurring everywhere in streams of large 
and moderate size, throughout Illinois. 


Order IV. HAPLOMI. 
Family XI ESOCIDA. (Tse Pixss.) 
Genus 26. Esox, L. 
49. Esox nobilior, Thompson.—MvsksLLuncE. 


Found by us only in Lake Michigan. 
50. EHsox luctus, L.—PIKe. 


Throughout the State, but most abundant northward. Occurs * 
also in Lake Michigan. 


51. EHsox vermiculatus, Le Sueur.—LittLe PIickeREL. 
(Bul. LI, 58; Esox salmoneus, Esox cypho.) 


An abundant species north and south, occurring most commonly, 
perhaps, in weedy lakes, but scarcely less frequent along weedy 
margins of rivers and smaller streams. 


Family XII. UMBRIDA. (THe Mup Miynovws.) 
Genus 27. Umspra, Miller. 
52. Umbra limi,.Kirt.—Mup Minnow. 
(Bul. II, 52; Melanura limi.) 


Lakes and muddy ponds in northern: and southern Illinois; not 
taken by us in the central part of the State. Occurs occasionally 
in running streams, as in Fox River, at McHenry. 


Family XIII. CYPRINODONTIDA. (THe Tootraep Minnoyws.) 
Genus 28. Gampusia, Poey. 
53. Gambusia patruelis, B. & G. 


(Bul. Il, 52; Zygonectes melanops: Synop., 340 and 892 ; Zygonectes 
melanops, Zygonectes inurus.) 


A southern species, not collected by us north of White county. 
Abundant in ponds and streams in the hill region of Southern Ill- 
nois. 
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A comparison of Illinois specimens of ‘‘melanops” with Gambusia 
patruelis from North Carolina, leaves no doubt of both generic and 
specific identity. Our ‘Illinois examples were many of them with 
living young. 

Genus 29. Zyconectes, Agassiz. 


Tor’ Miyyows. 
54. Zygonectes dispar, Agassiz. 

Throughout the State in small lakes, ponds, and creeks, and oc- 
curring rarely in the main stream of the Illinois River. Chiefly a 
pond species. 

55. Zygonectes notatus, Raf.—Tor Minnow. 


Ranges throughout the State, but is far the most abundant south- 
ward. Common in small creeks and stagnant pools. Apparently 
able to live in any water. 


Genus 30. Funpunus, Lacépéde. 
KUILLIFISHES. 


56. Fundulus diaphanus, Le Sueur.—Sprine Minnow. 


Abounds in the small lakes and streams of extreme Northern Ili- 
nois. Not seen in the central or southern parts of the State. Itis 
somewhat abundant along the weedy margins of the small lakes, 
and has been found but once or twice by us in streams. 


Family XIV. AMBLYOPSIDA. (THe Buinp FisuHes.) 
| Genus 31. CHoLoGastTER, Agassiz. 
57. Chologaster papiliferus, Forbes. 
Confined to cave streams and limestone springs of Southern Llh- 


nois at their immediate origin in the bluffs. It is unquestionably 
a subterranean species. 


Order V. ISOSPONDYLI. 
Family XV. PERCOPSID. (THe Trout Percuss.) 


Genus 32. Prrcopsis, Agassiz. 
58. Percopsis guttatus, Agassiz.—Trout Prercn. 


A common fish of the Great Lakes. Not often taken from rivers, 
but obtained by us a few times in the Illinois. Apparently frequents 
deep water. j 


SH 


Family XVI. SALMONIDA. (THe Saumovn.) 
Genus 38. Satveninus, Richardson. 
Trout. 


59. Salvelinus namaycush, Walb.—Macxinaw Trovur; Great Lake 
Trout. | 


(Bul. Il, 54; Christivomer namaycush.) 
Occurs only in Lake Michigan. 
Genus 34. Corxconus, L. 
Wauitr Fisu. 


60. Coregonus artedi, Le Sueur.—Laxe Herring; Cisco; Micnuican 
HERRING. 


Kstremely abundant in Lake Michigan; occurring also in the 
small Jakes of Indiana and Wisconsin (where it is known as the 
Cisco) but not in those of Illinois. 


61. Coregonus clupeiformis, Mitch.—Common Waite Fis. 


Occurring only in Lake Michigan, and there, at present, chiefly 
in the deeper water outside the limits of this State. 


Family XVII. DOROSOMATIDA. (THe Gizzarp SuHaps.) 
Genus 35. Dorosoma, Raf. 


62. Dorosoma cepedianum, Le Sueur.—Gizzarp Swap; Hickory 
SHap; Sxip Jack. 


One of the most abundant of our river fence and an extremely 
valuable article of food for the game species. It is confined to the 
larger rivers and their immediate tributaries, occurring in lakes and 
ponds only when left by the overflow. It was reported some years 
ago to have entered Lake Michigan by way of the canal, and to 
have multiplied there at an extraordinary rate; but I have not 
lately heard of it in those waters, nor seen it-in the catches of the 
fishermen at South Chicago. We have obtained it from Galena to 
Cairo and the Wabash Valley, in the Mississippi, Ohio, and [hnois 
Rivers and their larger and more immediate tributaries, and in 
ponds near St, Francisville. 


Family XVIII. CLUPEIDA. (THe HeErrines.) 
Genus 36. Cuupsa, L. 


HERRINGS. 
63. Clupea chrysochloris, Raf.—Ontv SHap; GoLpEN Swap. 
(Bul. Il, 55; Pomolobus chrysochloris.) 


One of the rarer fishes of our larger rivers, appearing in our 
collections only from the Illinois, Ohio and Mississippi Rivers. 
Said to have been introduced, through the canal, into Lake Michi- 


gan. 
F, C.—7. 
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Family XIX. HYODONTID. 


Genus 37. Hyopon, Le Sueur. 
Moon Eves. 
64. Hyodon tergisus, Le Sveur.—Moon Eye; Tootuep Herrine. 
A moderately common fish in the Lllinois, Mississippi, and Ohio 
Rivers, but not occurring in smaller streams. 
65. Hyodon alosoides, Raf. 


Taken by us only in Galena River, in extreme Northern Illinois. 
Order VI. EVENTOGNATHI. 
Family XX. CYPRINID. (THe Miynows.) 
Genus 38. Notremiconus, Raf. 
66. Notemigonus chrysoleucus, Mitch.—GouipEeNn Suiner; Bream. 


In Illinois this species occurs everywhere, in waters of all de- 
seriptions—lakes, ponds, creeks, and rivers, although most abundant 
in small ponds and muddy creeks. : 


Genus 389. Opsopaopus, Hay. 
67. Opsopaodus emilie, Hay. 
(Synop. 247; Opscpeodus emilie, Trycherodon megalops.) 


This species has occurred sparingly in our collections throughout 
the State, and only in running streams or in lakes immediately 
connected with them. Very abundant in ponds near Mt. Carmel. 


Genus 40. Saquattus, Bonaparte. 
Dace. 
68. Squalius elongatus, Kirtland.—Rep-sipep SHINER. 


Said by Dr. Jordan to occur in Lake Michigan and in Rock 
River. Not seen by us from Illinois. 


Genus 41. Skrmotizus, Raf. 
69. Semotilus dissimilis: Kirtland.—Srottep SHINER, 


(Bul. II, 72; Ceratichthys dissimilis: Synop. 316; Ceratichthys 
sterletus.) 


Has occurred in Illinois only ia rivers and iu lakes immediately 
connected with them. It has been collected by us in the Rock, 
Illinois, and Ohio. 
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70. Semotilus amblops, Raf.—Sriver Curve. 
(Bul. II, 62; Ceratichthys amblops: Synop., 214; do.) 


This fish has been obtained by us not rarely in Illinois, chiefly 
oe the Ohio and the Wabash and the larger tributaries of the 
atter. 


71. Semotilus biguttatus, Kirt—Horny Heap; River Cuus; JeRKER. 
(Bul. Il, 62; Ceratichthys biguttatus: Synop., 212; do.) 


This species seems limited, in Illinois, to creeks and rivers, and 
has not occurred in our collections south of the center of the State. 


72. Semotilus corporalis, Mitch.—Cuus; Hornep Dace. 


Almost wholly confined to small streams, in which it is, in Illi- 
nois, the most abundant minnow, commonest in those with muddy 
bottom; but a few have been obtained in the Illinois River, from 
lakes in the Illinois bottoms, and from the Little Wabash. It 
ranges throughout the State. 


Genus 42. Puayrticopro, Gill. 


Fuat-eapep Cuvss. 
73. Platygobio pallidus, Forbes. 


A single specimen of this very rare species, obtained in the Ohio 
River at Cairo, is the only one hitherto taken. 


Genus 48. Covestius, Jordan. 


74. Couesius prosthemius, Cope. Tah ews 


. _ Not in our collection. Specimens from near Evanston, taken in 
Lake Michigan, are said by Dr. Jordan to be in the National 
Museum. 


Genus 44. Rutyicnruys, Agassiz. 
75. Rhinichthys atronasus, Mitech.—Buack-nosEpD Dack. 


(Bul. II, 62 and 68; Rhinichthys cataracte, Rhinichthys obtusus, 
Rhinichthys meleagris: Synop., 207, 208; Rhinichthys cata- 
racte, Rhinichthys atronasus, Rhinichthys obtusus.) 


This is essentially a brook species, delighting especially in swift 
and rocky streams. We have not fonnd it in Southern Illinois, its 
localities being confined, in our experince, to the northern half of 
the State. Its relative rarity here is doubtless due to the infre- 
quent occurrence of suitable streams. 
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Genus 45. PHeNacopius, Cope. 


76. Phenacobius mirabilis, Grd. 


(Bul. Il, 61; Phenacobius scopiferus.) 


Ozcurs somewhat rarely throughout the State, from Galena to 
extreme Southern Illinois; almost invariably in small swift streams, 
or in the rapid, rocky parts of more sluggish creeks. 


Genus 46. Ericympa, Cope. 
77. Ericymba buccata, Cope. 


We have found this species only in the sandy stretches of the 
tributaries of the Wabash, where it is locally very abundant. 


Genus 47. Norropis, Raf. 
SHINERS. 
78. Notropis dinemus, Raf.—EmEraLD Minnow. = 


(Bul. II, 60; Notropis rubrifrons, Notropis ~therinoides: Synop., 
202 and 203; Minnilus rubellus, Minnilus dinemus, Min- 
nilus rubrifrons.) 


Excessively abundant; far commonest northward, but confined 
everywhere almost strictly to the larger lakes and rivers. Not a 
single specimen has occurred in our collections from the smaller 
lakes in Northeastern Illinois, while the waters of Lake Michigan, 
a few miles distant, were swarming with them along the shore. Not 
abundant in the Ohio and northern Mississippi, but rather common 
in the Illinois. From the smaller tributaries of these streams we 
have not so much as one of this species. In the Wabash and 
Saline Rivers, in Southern I)linois. 


79. Notropis macrolepidotus, Forbes. 


A very rare minnow, taken thus far only from the Illinois River. 


80. Notropis atripes, Jordan.—Rep Fin. 


(Bul. Il, 59; Lythrurus atripes, Lythrurus diplemius: Synop., 
197; Minnilus atripes, Minnilus diplemius.) 


This species prefers especially small clear streams, in which it is 
occasionally abundant; but, owing probably to the relative scarcity 
of such waters in Illinois, if occupies a subordinate place among 
our cyprinoids. It is commonest in the extremes of the State, oc- 
curring but rarely throughout the central prairie region. 
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81. Notropis jejunus, Forbes. 
(Bul. II, 60; Episema jejuna: Synop., 194; Minnilus jejunus.) 


A species of the larger rivers, occurring in our collections only 
from the Ohio, Iflinois, Wabash, and Mississippi, or at short dis- 
tances from these streams, in lakes and tributaries immediately 
connected with them. Not taken in Northern Illinois. 


82. Notropis megalops, Raf.—Suriner; Rep-rin; Dace, 
(Bul Il. 57; Luxilus cornutus: Synop., 186; Minnilus cornutus.) 


An extremely abundant fish, perhaps the commonest of the 
cyprinoids; most common in rivers and creeks and to the north- 
ward, but also found in Southern Illinois, and occasionally in lakes 
and ponds. 


83. Notropis whipplei, Grd.—SILVER-FIN. 


(Bul. Il, 57; Photogenis analostanus: Synop., 178 and 179; 
Cliola whipplei, Cliola analostana, etc.: M. V., 294; Luzilus 
analostanus.) 


Most abundant in the northern part of Jllinois, occurring princi- 
pally in rivers and large creeks, but likewise rather common south- 
ward. It is not unknown from the lakes, but we have found it al- 
most strictly confined to running water. 


84. Notropis lutrensis, B. & G. 


(Bul. Il, 57; Cyprinella forbesi: Synop., 174 and 175; Cliola 
forbesi, Cliola lutrensis, ete.: M. V., 406; Cyprinella forbesi.) 


This active little fish delights in the rocky ripples of swift, small 
streams. It is essentially a southern species, and is much the most 
abundant to the southward of this State. Along the Mississippi, 
however, its range extends to extreme Northern Illinois. We found 
it in creat numbers in some creeks in western Hancock county. 
The small, swift streams running down from the bluffs of the Mis- 
sissippi River are its favorite haunts. A few specimens have been 
taken in the Illinois, but it is not known from the lakes, from the 
Wabash region, or from the small interior streams. 


85. Notropis hudsonius, Clinton.—Spawn-EATER. 


(Bul. Il, 56; Alburnops hudsonius, Alburnops storerianus: Synop., 
171; Cliola hudsonius: M. V., 290; Hybobsis hudsonius.) 


Common everywhere to the northward, especially in Lake Michi- 
gan and the smaller lakes of Northern Illinois. Collected to our 
extreme southern limits, but not abundant south of the central part 
of the State. Next to the lakes we have found it most abundant in the 
Illinois River, and it has occurred likewise in in smaller streams from 
the Calumet River, in Chicago, to the larger creeks in Union county. 


| 
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86. Notropis phenacobius, Forbes. 
Very rare, at Peoria; not seen elsewhere, 


87. Notropis stramineus, Cope.—StTRaw-coLoRED Minnow. 


(Bul. II, 57; Alburnops stramineus: Synop., 167; Cliola stram- 
ineus: M. V., 291; Hybopsis stramineus.) 


_This species is rare in our collections, and has occurred only in 
rivers and small streams in Central and Northern Illinois, 


88.. Notropis fretensis, Cope. 


(Bul. II, 57; Alburnops fretensis: Synop., 167; Cliola fretensis: 
M. V., 292; Hybopsis fretensis.) 


Very rare in Illinois; not more than a single specimen among all 
our cyprinoids certainly belonging to this species. 


89. Notropis anogenus, Forbes. 
Thus far taken only in Fox River, at McHenry, Llinois. 
90. Notropis heterodon, Cope. 
Thus far taken only in Fox River, at McHenry, Illinois. 
(Bul. II, 62; Hemitremia heterodon: Synop., 163; do.) 


This is, within our limits, essentially a species of lakes and larger 
streams in Northern Illinois, although the form with perfect lateral 
line has been collected in small numbers from the southern extremity 
of the State. It is one of the most abundant minnows in the small 
lakes, northward. It likewise inhabits the Illinois River and the 
bottom lakes communicating with that stream. 


Genus 48. Curiona, Girard. 
Sruver Firs. 
91. Cliola vigilax, B. & G. 
(Bul. Il, 56; Albwrnops tuditanus: Synop., 165; Cliola tuditana.) 


Abundant in small streams throughout Illinois, Seems to have 
been usually confounded with Pimephales notatus, to which it bears 
a strong general resemblance. 


Genus 49. PrmrepuHares, Raf. 
Fat-HEADS. 


92. Pimephales notatus, Raf.—Buiunt-NosEp Minnow. 


(Bul. II, 55 and 56; Hyborhynchus notatus, Hyborhynchus supercil- 
iosus: Synop., 159 and 160; do.) 


One of the commonest of our fishes; extremely abundant in the 
prairie streams which characterize so large a part of Illinois. It chiefly 
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affects, however, gravelly spots in muddy streams. It is not com- 
mon in rivers, but is occasionally taken at the mouths of creeks. 
It has not been found by us in ponds, but specimens were collected 
from the small lakes of Illinois. 


93. Pimephales promelas, Raf.—Fav-HEap ; BLAck-HEADED MINNow. 


The distribution of this fish in the State is somewhat peculiar. 
The species is altogether absent, as far as our collections indicate, 
from the prairie streams of Central Illinois. It is not uncommon 
in small muddy creeks connected with the larger rivers, and occurs 
occasionally in these latter streams themselves. We have not taken 
it in lakes or ponds or similar waters, neither has it occurred to us 
in [linois south of the latitude of Alton. 


Genus 50. Hyspoanaruus, Agassiz. 
94, -Hybognathus nubilus, Forbes. 
(Bul. Il, 56; Alburnops nubilus; Synop., 167; Cliola nubila.) 


This minnow has thus far been reported only from Illinois, and 
has occurred in our collections only from the extreme northern part 
of the State—from the Rock River and its tributaries. 


95. Hybognathus nuchalis, Agassiz.—S1nvery Minnow. 


Almost strictly a river species, being most abundantly represented 
in our collections from the Illinois, and next from the Wabash, 
Ohio, and Mississippi. -We have not taken it in any lake or pond 
outside the great river bottoms, and it has occurred but rarely in 
creeks. 


Genus 51, CHrosomus, Raf. 
96. Chrosomus erythrogaster, Agassiz.—RED-BELLIED Dace. 


This species has occurred sparingly in our collections but from 
all parts of the State, both in rivers and small streams. We have 
not taken it, however, from lakes or ponds. 


Genus 52. Oxyarneum, Forbes. 


97. Oxygeneum pulverulentum, Forbes. 


Only a single specimen of this genus and species is thus far 
known, and this was taken from the Illinois River, at Peoria. 


Genus 53. Campostoma, Agassiz. 
98. Campostoma anomalum, Raf.—StToNE-ROLLER ; STONE-LUGGER. 
This species is very common in small streams throughout the 


State, from Galena to Cairo, and occurs occasionally in rivers, but 
rarely or never in lakes or ponds, 
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Family XXI. CATOSTOMIDA. (THe Suckers.) 
Genus 54. PLacopHarynx, Cope. 7 


Big-JAWED SUCKERS. 


99 Placopharynx carinatus, Cope. 


This species has not actually occurred in our personal collections 
from Illinois, but has been received by Dr. Jordan from the Illinois 
River, and is said by fishermen to be rather common in the Wabash. 
Its resemblances to Moxostoma are so strong that it would very 
probably be passed by collectors as belonging to that genus. 


Genus 55. Moxostoma, Raf. 
Rep Horse. 
100. Moxostoma aureolum, Le 8. 


Distribution like that of the following species, from which it is, 
in my opinion, but doubtfully distinct. Less common in Illinois 
than macrolepidotum. 


101. Mozxostoma macrolepidotum, Le Sueur.—Common Rep Horse ; 
Muturt; Waite Sucker; LARGE-SCALED SUCKER. 


(Bul. II, 63 and 64; Myzxostoma macrolepidotum, Myzxostoma 
velatum.) 


Very abundant everywhere in lakes, rivers, and smaller streams. 
It inhabits Lake Michigan and the smaller lakes in Northern Mli- 
nois, and is not less common to the southward. Where the com- 
mon sucker is not known its name is appropriated to this species, 
the name of ‘“‘red horse” being rarely heard in Southern IJinois. | 
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102. Mozostoma carpio, Val.—Care Munner. ~*) « (mite -lt 

Said by Dr. Jordan to occur in the Great Lakes. Not positively 
identified by me in Illinois, the common lake mullet of South Chi- 
cago not being clearly different, to my mind, from Moxostoma macro- — 
lepidotum. 

Genus 56. Minytrema, Jordan. 
SporTteD SUCKERS. 

103. Minytrema melanops, Raf.—Sprorrep Mutuet; Streep SucKER. 


Moderately common in streams throughout the State. ) 


Genus 57. Ertmyzon, Jordan. 
104. Hrimyzon sucetta, Lac.—CreeExK-FISH ; CHUB-SUCKER. 


Kverywhere abundant in streams and lakes, ascending creeks in 
spring. Occurs in our collections from MeHenry to Union county. 
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Genus 58. Catostomus, Le Sueur. 


SUCKERS. 


105. Catostomus nigricans Le Sueur.—Hoa-suckeR; STONE-ROLLER ; 
TOTER ; CRAWL-A-BOTTOM ; HAMMER-HEAD; STONE-LUGGER; 
Hoa-Mo.ty. 


Occurs chiefly in streams, and frequents their rapids and shallows, 
in clear water. Commonest to the northward, probably owing to 
the clearer and more rocky character of the streams of that part of 
Illinois. Taken rarely in lakes. 


106. Catostomus teres, Mitch.—Common Sucker; WHITE SUCKER; 
Brook Sucker; FINE-scALED SUCKER. 


(Bul. II, 64; Catostomus commersonii: Synop. 129; do.) 


Abundant northward, occurring rarely in the Illinois as far south 
as Peoria, and still more rarely in the extreme southern part of the 
State. Where it is abundant, it inhabits nearly all waters, both 
lakes and flowing streams. It is common in Lake Michigan. 


Genus 59. CyciEeprus, Raf. 


Buacx Horse. 


107. Cycleptus elongatus, Le Sueur.—Buack Horsz; GovurD-sEED 
Sucker; Missouni SuckER. 


Rare in this State, occurring only in the larger rivers. Taken by 
us only from the Illinois. 


Genus 60. Icriopus, Raf. 


Burrato FisHss. 
108. Ictiobus cyprinus, Le Sueur.—Carp Sucker; River Carp. 


(Bul. Il, 65; Carpiodes velifer, Carpiodes selene, Carpiodes cutisan~ 
serinus, Carpiodes difformis, Carpiodes bison, Carpiodes 
cyprinus, Carpiodes thompsoni, Carpiodes carpio: Synop., 
118, 119, 120; Carpiodes carpio, Carpiodes thompsoni, Carpio- 
des bison, Carpiodes cyprinus, Carpiodes difformis.) 


Abundant in the great rivers of the State and their larger tribu- 
taries, and also in Lake Michigan and the smaller lakes of Northern 
Illinois. Extremely common in the lakes and ponds of the river 
bottoms. 

After prolonged study of the so-called species of native carp rep- 
resented in our collections, | have been compelled to merge them 
all in one, under the oldest specific name. 
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109. Ictiobvs bubalus, Raf.—SmaLu-mouTHED BurraLo; QUILL-BACK 
Burrato. 


(Bul. II, 66; Bubalichthys cyanellus: Synop. 116; Bubalichthys 
altus: M. V., 322 and 325; Bubalichthys altus, Bubalichthys 
bubalinus.) 

A very abundant fish in the larger streams, and in the bottom 
lakes; this and the red-mouth being the species commonly shipped 
under the name of ‘‘buffalo fish,” from the Illinois and the other 
larger rivers. They are among the most important commercial 
fishes in our streams. 


110. Ictiobus uwrus, Agassiz.—Bic-MouTHED Burrato; Buack Borrato; 
MonereL BuFrrawo. 


(Bul. II, 65; Bubalichthys urus: M. V., 323; Ichthyobus cyanellus.) 


Taken by us only in the L[linois River, where it is somewhat 
rare. 


111, Ictiobus cyprinellus, C. & V.—Rep-moutH Burrato. 
(Bul, II, 65; Ichthyobus bubalus: Synop. 114; Ictiobus bubalus.) 


One of the most abundaut edible fishes in the larger rivers and 
their lakes, ascending the smaller creeks in spring. In the Labora- 
tory collections from tbe Illinois and its larger tributaries, and from 
the Ohio and Wabash. 


Order VII. NEMATOGNATHI. 
Family XXII. SILURID. (THe Cat-FisHss.) 


Genus 61. IcraLurus, Raf. 
112. Ictalwrus furcatus, C. & VY. 


Confined, in our experience, to southern localities, and taken by 
us only in the Ohio. Not known in the Illinois River, as far as I 
am aware; known to the southward, at least, as the channel cat or 
blue cat. I have not taken this species in creeks. 


118. Ictalurus punctatus, Raf.—WitLtow Cat; CHANNEL Car: WHITE 
Cat. 
(Bul. Il, 66; Ichthelurus punctatus, Ichthelurus robustus.) 


Abundant from the larger rivers, reaching a weight of from 20 to 
25 pounds. 


Found in the deeper water of the Mississippi, Ohio, and _ Illinois, 
and occurring likewise in the larger creeks connected with these 
streams, and occasionally in overflow ponds in the river bottoms. 
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114. Ictalurus ponderosus, Bean.—Great Cat-FIsH. 


One of the gigantic cat-fishes. Described from the Mississippi at 
St. Louis. Has not occurred in our collections, unless some speci- 
mens belong to it which are apparently intermediate between this 
and Ictaluris nigricans. I doubt if it is distinct from the latter, 


115. Ictalurus nigricans, Le Sueur.—Cat-FisH oF THE Lakes; GREAT 
Forx-Tain Car; Muississippr Cat; Fiorimpa Cat; FLANNEL- 
MOUTH Cat. 


- (Bul. II, 66; Amiurus nigricans: Synop., 108; Ictalwrus lacustris.) 


One of the gigantic cat-fishes of the Ohio, Illinois, and Mississippi, 
and of Lake Michigan. Probably the most abundant of the large 
species. 


116. Ictalurus natalis, Le Sueur.—YELLow Cart. 
(Bul. II, 66; Amiurus natalis: Synop., 105; do.) 


Occurs everywhere throughout Illinois, but less abundantly than 
nebulosus, and preferring larger streams. It has not been taken by 
us from ponds and lakes except where these were immediately con- 
nected with streams subject to overflow. 


117. Ictalurus nebulosus, Le Sueur.—Buiu-HEAD; HornEep Pout; 
SMALL Cat-FIsH. 


(Bul. Il, 66; Amiurus vulgaris, Amiurus catus, Amiurus melas, 
Amiurus xanthocephalus: Synop., 104; Amiurus sxantho- 
cephalus, Amiurus melas, Amiurus catus.) 


Abundant in all waters, frequenting by preference ponds and muddy 
streams. It occurs, however, in clear lakes and creeks, and has 
been taken by us occasionally in the larger rivers. It is the every- 
where abundant ‘‘bull-head,” or ‘‘bull-pout.” 

118. IJctalurus marmoratus, Holbrook.—Marsuep Cart. 

(Bul. Il, 67; Amiurus marmoratus: Synop., 104; do.) 


The marbled cat has not occurred in the northern part of the 
State, but seems to be most abundant in the Illinois and its tribu- 
taries. Confined almost wholly to the larger streams and their 
immediate atfluents, in Central and Southern Illinois. 

Genus 62. Leprops, Raf. 


Moup Cars. 
119. Leptops olwaris, Raf.—Mup Car; Yeuuow Cart. 
(Bul. Ll, 67; Pelodichthys olivaris.) 


Common in the larger streams. Obtained by us only from the 
Illinois, Wabash, and Ohio Rivers. 
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Genus 63. Noturus, Raf. 
Stone Cats. 


120. Notwrus flavus, Raf.—Common Stone Cart. 


Rather common in Illinois, in creeks of moderate size. 


121. Noturus exilis, Nelson. 


Rare in this State, only two specimens occurring in our collections 
besides the original type. Creeks in DeKalb, Woodford, and Union 
counties. 


122. Noturus miurus, Jordan. 


Taken by us only in Southern Illinois, in the Cache and Wabash 
Rivers. 
123. Notwrus gyrinus, Mitch. 
(Bul. II, 68; Notwrus sialis.) 


This species occurs throughout Illinois, but has been confined in 
our collections mostly to lakes, rivers, and large creeks. It is not 
by any means restricted to rocky situations, but seems rather to 
prefer the muddy parts of both the rivers and lakes in which it 
occurs. 


Sub-class HOLOSTEI. 


(THe Bony Ganorps.) 
Order VIII. HALECOMORPHI. 


Hamily XXIII. AMIIDA. 
Genus 64. Amma, L. 


124. Amia calva, L.—Mup-risH; Doc-FrisH; GRINDLE. 


Very abundant throughout the State, in the lakes and larger 
streams, and also common in ponds in Southern Illinois. 
Order IX. GINGLYMODI. 
Family XXIV. LEPIDOSTEIDA. (Tse Gar Press.) 
Genus 65. LirnHoteris, Raf. 
125. Litholepis tristechus, Bloch & Schneider.—A uieaTor Gar. 
(Bul. Il, 69; Litholepis spatula.) 


Not common in Illinois, occurring somewhat rarely in the Ohio 
and Mississippi rivers, occasionally in the Illinois, and in at least 
a single instance in the Big Muddy, near Carbondale. 
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Genus 66. Lerrposteus, Lacépéde. 
126. Lepidosteus platystomus, Raf.—SHort-Nosep Gar. 


One of the most abundant of the larger Illinois fishes, rarely oc- 
curring, however, in the smaller streams, and confined chiefly to 
the larger rivers and the lakes and ponds connected with their 
waters. It is also taken in Lake Michigan. 


127. Lepidosteus osseus, L.—Lona-NosEp Gar; Briui-Fish; Common 
Gar PIKE. 


Generally abundant in the larger streams throughout the State, 
and taken by us in the Illinois, Mississippi, and Ohio. Occurs also 
in the smaller lakes in Northern Illinois. 


Sub-class CHONDROSTEI. 
Order X. GLANIOSTOMI. 
(THE StuRGEONS.) 

Family XXV. ACIPENSERIDA. 
Genus 67. ScapHiruyncHops, Gill. 


128. Scaphirhynchops platyrhynchus, Raf.—SHOVEL-NOsED STURGEON; 
WaHitE STURGEON. 


Taken by us somewhat rarely in the Ohio and Mississippi Rivers 
at Cairo, and in the Lllinois at Peoria. 
Genus 68. Acipenser, L. 


129, Acipenser rubicundus, Le Sueur.—Lake SturcEon; Onto Stur- 
GEON ; Brack STURGEON ; STONE StuRGEON ; Rock STuRGEON. 


(Bul. II, 69; Acipenser maculosus, Acipenser rubicundus.) 


Ohio, Mississippi, and Illinois Rivers and Lake Michigan. 
Reaches, in the last, a weight of a hundred and fifty pounds, or 
more. The characters vary greatly with age and size. 


Order XI. SELACHOSTOMI. 
Family XXVI. POLYODONTIDA. 


Genus 69, Ponyopon, Lacépéde. 


180. Polyodon spathula, Wall.—SnHovet-FisH; PAappLE-FISH; SPoon- 
. BILL Cat; Ducx-Bint Cat. 


(Bul. Ii, 69; Polyodon foliwm.) 


Abundant in the Mississippi and Illinois Rivers, and especially in 
the ponds and lakes in the bottoms of these streams. Rarely, if 
ever, ascending smaller streams, and not collected by us in any of 
the interior lakes. Not known from Lake Michigan. Hausman 


110 


Bros., a firm of fishermen at South Chicago, reported the capture ~ 


of a single specimen of this species in the Calumet River, probably 
an emigrant by way of the canal. 


Class II. MARSIPOBRANCHII, 
(THe Myzonrts.) 
Order XII. HYPEROARTIA. 
Family XXVIII. PETROMYZONTIDA. (THe Lampreys.) 
Genus 70. IcuTHyomyzon, Girard. 


Sinvery Lampreys. 
131. Ichthyomyzon argenteus, Kirt.—Stnvery Lamprey. 


(Bul. II, 70; Ammocetes argenteus, Ammoceetes hirudo.) 


Collected by us chiefly in the Illinois and Ohio Rivers, attached 
to shovel-fish, cat-fish, sturgeon, buffalo, and other large species, as 
taken in the nets of the fishermen. 


Genus 71. Ammocates, Dumeéril. 
Brook LAaMprREYs. ; r 
182 .Ammoceetes niger, Raf.—Smatu Buack Lamerey. 


A small species, which we have found only in small streams in 
the northern part of the State. Especially abundant in spring, at the 
spawning season. 


SUMMARY AND CONCLUSION. 


The especial characteristics of the fish fauna of the State as dis- 
tinguished from other zodlogical areas, are the preéminence of the 
Catostomide and the Silurid, (the suckers and the cat-fishes,) and 
of the sunfishes, darters, and minnows, the shovel fish and the various 
species of gars, and the dog-fish, are likewise among the char- 
acteristic features of our fauna, as is also the excessive abundance 
of the hickory shad. 


The limited share of Illinois in Lake Michigan, not extending 
into water of more than twelve or fifteen fathoms, gives us but a 
small group of species peculiar to the great lakes; viz., the common 
white fish, the lake herring, the lake trout, the muskallunge, and 
‘the burbot. 


Numericat Data. 


It wili be seen that the fishes of Illinois, as shown by this list, 
represent 132 species, which are here distributed among 71 genera 
and ~7 families. 
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A cursory summary, in popular terms, of the number of species 
by which each leading family is represented, will have its interest 
to the general reader. 


The largest family of our fishes is the perches (Percide), in- 
cluding the sunfishes, darters, and true perch. It is represented in 
our fauna by thirty- eight species and sixteen genera, nearly half of 
which (eighteen species) are the little darters, while the sunfishes 
(seventeen species) include most of the remainder. The next largest 
family is that of the true minnows (Cyprinide), represented by 
thirty-three species, distributed among sixteen genera. There are 
twelve species, of cat-fishes, four of them the small stone cats, rarely 
seen by fishermen, and thirteen of the sucker family, four of them 
buffalo fishes, The sea bass are represented by two species; the 
sheepshead by one; the fresh water sculpins by one; and the cod- 
fish family by but one,—the burbot. There are three of the salmon 
family within our limits, all from the lake; one ‘‘blind” fish, one 
trout perch, four toothed minnows, three ‘species of pike, and one 
each of the mud minnows, eels, sticklebacks, silversides, pirate 
perches, and elassomes. The lampreys are represented by two spe- 
cies, the shovel-fish by one, the sturgeons by two, and the gars by 
three. We have also the one dog-fish, two moon-eyes, one repre- 
sentative of the shad family, and the hickory shad. 


DISTRIBUTION OF SPECIES. 


A few brief notes respecting the peculiarities of distribution in 
Hlinois will not be without interest. The extraordinary length of 
this State, from north to south, extending through nearly six 
decrees of latitude, the southern extremity lying in the southern 
(Austroriparian) zodlogical region, and the northeastern corner cover- 
ing a portion of the Great Lake area, gives us an unusual number 
of species whose range does not extend throughout onr territory; 
some being strictly southern, others as strictly northern, and still 
others ex'ending their range from the north southward, or from the 
south northward, without “actually reaching the opposite extremity 
of the State. For the purpose of presenting these facts of distribu- 
tion in a compact and summary manner, I append lists of species 
peculiar to the different parts of Illinois, so far as our present 
knowledge extends, it being taken for cranted, of course, that my 
references to distribution relate only to Illinois. 


The first list includes those species which are found in the north- 
ern part of the State, and do not occur to the southward, those 
found, that is, in Illinois north of the Illinois River on the 
parallel of Ottawa and La Salle. 


The second list includes those northern species which extend more 
or less to the southward, but do not reach the hilly region of 
Southern Illinois beyond the Big Muddy River, or the valley of the 
Wabash south of Vincennes. 


The third list includes the Southern Ilhnois species, which extend 
northward beyond the limits of the region just mentioned, but do 
ai pass the Illinois River to the north beyond La Salle and 

ttawa. 
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The fourth and final list includes those species which are con- 
fined to Southern Illinois, as above limited. 


Two species, Notropis macrolepidotus and Oxygeneum pulverulentum, 
have occurred in the central part of the State, but not in either 
extremity, but as these are represented only by single specimens 
each, this fact has no geographical significance. 


Another species Umbra limi, occurs in the two extremities of the 
State, but not in the center,—a peculiarity explained by the prefer- 
‘ence of the species for waters not occurring in Central Illinois. 


NoRTHERN. 


Lota maculosa, Perca americana, Etheostoma eos, Etheostoma 
lineolatum, Etheostoma zonale, Hadropterus evides, Gasterosteus 
inconstans, Esox nobilior, Fundulus diaphanus, Salvelinus namay- 
cush, Coregonus artedi, Coregonus clupeiformis, Hyodon alsoides, 
Squalius elongatus, Couesius prosthemius, Notropis anogenus, Hybog- 
nathus nubilus, Ammoceetes niger, 


(Eighteen species.) 


NorTHERN AND CENTRAL. 


Lepomis gibbosus, Lepomis ischyrus, Labidesthes sicculus, Per- 
copsis guttatus, Rhinichthys atronasus, Pimephales promelas, Catos- 
tomus teres. 


(Seven species.) 


SoUTHERN AND CENTRAL. 


Roccus interruptus, Etheostoma asprigene, Hadropterus phox- 
ocephalus, Lepomis notatus, Lepomis humilis, Lepomis symmetricus, 
Notropis jejunus, Notropis lutrensis, Placopharynx carinatus, Ictio- 
bus cyprinellus, Ictalurus marmoratus, Litholepis tristeechus, Secaph- 
irbynchops platyrhynchus, Polyodon spathula. 


(Fourteen species.) 


SouTHERN. 


Etheostoma fusiforme, Etheostoma flabellare, Diplesium blenni- 
oides, Lepomis garmani, Centrarchus macropterus, Elassoma zona- 
tum, Gambusia patruelis, Chologaster papiliferus Platygobio palli- 
dus, Ericymba buccata. 


(Ten species.) 


ECONOMIC RELATIONS. 


Our most valuable food fishes are found chiefly in the perch and 
salmon families: in the former the common perch, the sauger, (or* 
‘Jack salmon’), the wall-eyed pike, the croppies, and the two black 
bass; and in the latter, the white-fish, the lake trout, and the lake 
- herring. 
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But little inferior to the perches are the two principal members 
of the pike family—the common pike and the muskallunge.  Infe- 
rior but always salable species are found among the ecat-fishes, the 
sucker family, and the smaller sun-fishes—the largest species of the 
first and the three buffalo-fishes being more generally and widely 
marketed than all other species together. Our river carp, a nearly 
worthless fish, included with the “suckers, is not at all to be con- 
founded with the European carp, the two belonging, in fact, to dif- 
ferent families. The sturgeon, the sheepshead, the white bass, the 
striped bass, most of our sun-fishes, and the burbot of the lakes 
are also generally eaten. Indeed, even the dog-fish and the shovel- 
fish are esteemed for food in some localities. 


Briefly, we may say that of our one hundred and thirty-two na- 
tive fishes, about twelve are of a superior quality; six, at least,— 
the white-fish, the lake trout, the two pike perch, and the two black 
bass,—being among the best of all fresh-water fishes. Highteen 
others are of fair and always merchantable quality, and at least a 
dozen more are really to be classed as edible, although they are 
not always eaten. 


Besides these forty or more directly useful species, nearly all the 
others are to be considered indirectly valuable, as affording indis- 
pensable food to the edible kinds, especially to the best of these, 
the most highly-prized game fishes. While it may be an open 
question whether some of the poorer food-fishes on our list do not 
more harm than good by appropriating food which would otherwise 
maintain a large number of their betters, the absolutely injurious 
species—those which inflict injury and render no benefit, direct or 
indirect, in return—are only the two lampreys and the three gars, 
the first being parasites and the others predaceous species which 
are never eaten themselves, either by fishes or by men. 


I think that no one, with these facts in mind, can for a moment 
doubt that the native fish fauna of Illinois is well worthy of care- 
ful study and of most solicitous protection. Its value, present and 
prospective, now little understood, will become more and more evi- 
dent as the people of the State become better educated in our. local 
natural history, and will, in fact, rapidly appreciate as food becomes 
more costly, and as the intelligent and well-directed efforts of our 
State Fish Commission bear their necessary fruit. It is the writer’s 
own opinion that the preservation and improvement of our native 
fishes, already adapted to our climate, waters, and peculiar condi- 
tions of life, afford a far more promising field of practical fish 
culture than the importation of foreign species, eget perhaps, the 
European carp. 


CHampaiGn, Iuu., December 30, 1884. 


I. C.—8 
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THE FOOD OF THE SMALLER FRESH-WATER FISHES. 
By 8S. A. ForBEs. 


In a paper on the food of fishes, published in 1889,* I charac- 
terized the food of all the Illinois ,Acanthopteri, with the exception 
of the Aphredoderide; and in the present article, which is to be 
regarded as a continuation of that just mentioned, I propose to 
summarize my observations on all the smaller fishes occurring in 
the waters of the State, with the exception of the darters (Etheos- 
‘tomatine), which were treated in the preceding paper. 


The purposes and methods of the investigation upon which the 
following discussion is based, are so similar to those already de- 
scribed, that they will not need any especial. present explanation. 


The data for it have been obtained by a minute and careful study 
of the contents of the alimentary canals of 319 specimens, belong- 
ing to twenty-five species, representing twenty-two genera, and seven 
families ; namely, Aphredoderidx, Cottide, Gasterosteide, Atherinide, 
Cyprinodontide, Umbride, and Cyprinide. 


An additional feature is the description of the structures sub- 
sidary to alimentation, given, in this paper, for each genus, in or- 
der to furnish a basis for a more exact discussion of the relations 
of structure to food-habits than I attempted formerly. Under this 
head I have included the length and complication of the alimentary 
canal, the character of the pharyngeal structures, the number and 
development of the gill-rakers, and the presence of any peculiar 
preheusile apparatus about the mouth. 


First giving for each species a brief acéount of its numbers and 
distribution throughout the State, I shall add for each genus a de- 
scription of these alimentary structures, following this by a detailed 
statement of the observations made upon its food, and closing with 
a summary of such observations, and a discussion of the correlations 
of structure to food characters, given sometimes under the genus 
and sometimes under the special group to which the -genus is 
assigned, 


Famity APHREDODERID. 


This family is represented by a single peculiar species (Aphre- 
doderus sayanus), resembling the sun-fishes in most of its characters, 
but remarkably’ distinguished by the fact that the vent, although 
occupying the normal position in the young, opens in the adult far 


*Bulletin No. 8, Ill, State Lab, Nat. Hist., pp. 18-65. 
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forward under the head. moving gradually to the front with increas- 
ing size. ‘This fish is not over three inches in length. It occurs 
in rivers and smaller stre:ms, as well as in lakes and ponds through- 


out the State. We have collected it from the Illinois River and 


various tributaries, as well us from the Jakes connected with that 
stream, and from ponds and creeks throughout Southein Illinois. 
It has also been taken in the Calumet River near Ciicago, and 
from lakes in that vicinity, but is not known to occur in Lake 
Michigan. It is said to be nocturnal in its habits, by Dr. OC. C. 
Abbott, who kept specimens in an aquarium for some time.* The 
same author reports that in confinement it feeds voraciously upon 
small fishes, especially immature (Cyprinide; and for this reason 
he bestowed upon it the name of pirate perch,, by which it has_be- 
come generally known among ‘ichthyologists. The observations 
presently to be detailed will show, however, that his specimens were 
doubtless forced to feed so largely upon fishes for want of food more 
natural to them, since in their native haunts fishes make but a 


small percentage of their ordinary food. 


The intestine of this species is short and simple, less than the 
length of the head and body without the tail, and distinguished 


‘only by the character previously mentioned. The gill apparatus is. 


ineffective, the rakers being very short, thick, blunt, and few, and 
covered with short spinules. The pharyngeal jaws consist of small 
plates, covered with short, sharp spinulose teeth, similar to those of 
the sun-fishes. The mouth is large, but not remarkably protractile. 


The specimens dissected number nineteen, representing seven dif- 
ferent dates and localities, throughout Central and Southern Illi- 
nois Some were taken from small temporary ponds left by the 
retreating overflow of streams, others from permanent lakes, and 
still others from creeks and rivers. The food from the different 
localities varies but little, on the whole, and it is scarcely worth 
while to discuss the separate coilections. That of these nineteen 
specimens was almost purely animal, traces of a minute flowering 


plant (Wolffia), and small quantities of filamentous Algz only being 


taken by two of the specimens. Fishes were eaten by but two, and 
were reckoned at two per cent. of the food of the whole. One of 
these found was recognizable as a ecyprinoid, but the other could 
not be determined. Insects amounted to more than ninety per cent., 
all of them aquatic, with the exception of a few gnats (Culicide) 
taken by eight of the fishes. Nearly half of the food consisted of 
larve of Chironomus and Corethra. Aquatic coleopterous larve 


. were reckoned at eleven per cent., and specimens of Corixa, taken 


by three of the fishes, at two. A single fish had also eaten Galgu- 
lus. A fourth of the food consisted of neuropterous larve (Ephe- 
meridz and Libellulide). Crustaceans, though captured by more 
than half the fishes, made but four per cent. of the food. As far 
as recognized, this element consisted chiefly of the amphipod, Al- 
lorchestes dentata, and the common isopod, Asellus. A few speci- 
mens of Cyprididze were noticed in two of the fishes, and Cyclops 
and other Copepoda were taken by five. One fish had eaten a 
Lumbriculus, a species closely allied to the common earthworm. 


*Proc. Phil. Acad. Nat. Sci., 1861, p. 95. 
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A careful comparison was made of the food of specimens of vari- — 


ous ages—those, consequently, in which the situation of the vent 
was widely different—but no differences of food whatever were dis- 
tinguishable. It is highly probable, consequently, that the explan- 
ation of this peculiar character must be sought elsewhere than in 
the food With respect to the other relations of food to structure, 
we have at present only to note the coincidence of fishes and aquatic 
insects as the principal elements of the food with the large mouth 
and inferior development of the gill and pharyngeal apparatus, and 
short and simple intestine. 


Famity COTTIDA. 


This curious family, chiefly marine, is represented in the State 
by several species from Lake Michigan, mostly from its deeper 
‘waters, and by a single one recently discovered in our streams. 


PorAMOCOTIUS MERIDIONALIS, GILL. GoxBLin, Bros. 


Although this fish has not hitherto been recorded from the State, 
we have found it abundant in small streams in Southern Illinois, 
and a single specimen has been sent us from McHenry County, 
near our northern limits. The first of these situations is in a lime- 
stone region, where small caves are not infrequent; but the second 
is in an area deeply covered by drift, with rock nowhere exposed. 


The general appearance of this fish is not unlike that of a eat- 
‘fish, the head being broad and flat, the mouth very large, and the 
‘skin smooth. The gill-rakers are few, short, and thick, and of in- 
significant character; the pharyngeals are similar to those of Aphre- 
doderus, but form thicker and larger plates; the intestine is short 
and simple, its entire length being less than that of the head and 
body. 


Six specimens of this species, taken in Southern Illinois, had 
eaten only animal food, about one fourth of which consisted of fishes, 
one of which was furnished with etenoid scales. Undetermined 
aquatic larve (thirty-six per cent.) and other imsects, were esti- 
mated at forty-four per cent. of the food. Crustacea, all belonging 
to the genus Asellus, eaten by two of the fishes, composed the re- 
maining twenty-nine per cent. The general resemblance of the food 
of this species to that of Aphredoderus seemingly corresponds to the 
similar character of their alimentary structures. 


Famity GASTEROSTEIDA. 


Of the interesting little stickle backs, two species were studied, 
only one of which is common in the State. 
Eivcauta inconstans, Kirt. Brack StTickLEBACK. 


This fish is abundant in streams and lakes in the northern part 
of Illinois, but has not been taken by us south of Rock River. 
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Its mouth is small; the gill-rakers are long and slender (about 
half as long as the corresponding filaments), but are not unusually 
numerous; the pharyngeal apparatus is insignificant or wanting; 
and the intestine is short and simple, not longer than the head and 
body together. 


Four specimens from Rock River, and one from Cedar Lake, in 
Lake County, had divided their food about equally between plant 
and animal substances: the former consisting wholly of filamentous 
Alge, taken by four of the specimens in quantities to make it 
certain that they were ingested purposely. ‘lhe animal food was 
about equally insects and crustaceans, the former nearly all aquatic 
larve of Diptera (Chironomus being the commonest form), and the 
latter chiefly Entomostraca. of which Cladocera were the most 
abundant. One of the specimens had eaten Cypris—some of them 
Cypris vidua. Cyclops was also noticed in three of the fishes, and 
amounted to three per cent. of the food. 


- The herbivorous character of this fish seems not to be related to 
any structural facts; but the occurrence of the large ratio of En- 
tomostraca is at once accounted for by the well-developed gill-rakers, 
these serving as a straining apparatus by means of which the fishes 
possessed of it are able to appropriate minuter organisms than 
would otherwise be available for their food. 


PyGostEus puneitius, Lac. Many-Spinep STicKLEBIACK. 


This species has hitherto been found by us only in Lake Michi- 
gan, and in Calumet River near its mouth. 


But two specimens were dissected, and these had fed wholly on 
larve of Chironomus and Simulium (sixty per cent.), and on Chydorus 
and other Cladocera (forty per cent.). 


With so small an amount of material to Jlustrate the food of the 
family, we can only say that it evidently consists chiefly of aquatic 
_lJarve and Entomostraca, together with a considerable percentage of 
vegetable substances. In the absence of any apparatus for masti- 
cation, the latter will doubtless be found to consist of Algz, as in 
the cases examined. 


Famiy ATHERINIDA. 


LABIDESTHES siccuLus, Cope. SmVERSIDES. 


This elegant littie fish, the only local representative of its family, 
is generally abundant throughout the State, and has been collected 
by us in a great variety of situations, from the northern lakes to 
the Wabash River. 


It is long and slender, the mouth small and well furnished with 
teeth, while the throat is destitute of special pharyngeal apparatus. 
The gill-rakers are unusually well developed, being numerous, slender, 
finely toothed, and longer than the corresponding filaments of the 
gills. ‘Taking into account the small size of the fish, and the con- 
sequently small diameter of the apertures of the mouth and gills, 


118 


it will be seen that it is provided with an especially effective strain- 
ing apparatus. The intestine is unusually short, the entire alimen- — 
_ tary canal measuring considerably less than the length of the body 
without the head. 


The following account of its food is derived from the dissection of 
twenty-five specimens, obtained from Crystal Lake, Fox River, and 
Calumet River in Northern Illinois, from Peoria and Mackinaw 
Creek in the central part of the State, and from Little Fox River 
in the Wabash Valley. The food of these specimens was purely 
animal, a little over half consisting of insects, and a little less than 
half of crustaceans. The larve of Chironomus were among the 
most important elements of the food, standing at thirty per cent. of 
the whole. The crustaceans were all Entomostraca, and represented 
a great variety of both Copepoda and Cladocera, although none of 
the specimens examined happened to have eaten Ostracoda. Among 
the Cladocera recognized were Daphnia pulex, retrocurva, and hyalina, 
Simocephalus americanus, Bosmina, Chydorus, Pleuroxus, Alona, and 
Eurycercus; and among the Copepoda were Cyclops thomasi, Can- 
thocamptus, Diaptomus, Limnocalanus, aud Lpischura lacustris. 
Spiders and terrestrial insects, accidently washed or fallen into the 
water (the latter including Chalcidide, various Diptera, plant-lice, 
Tettigonide, Thrips, and Podura), amounted to twelve per cent. of 
the food. The only peculiarities of food corresponding to differences 
of locality were found among the group from the northern lakes, in 
which the Chironomus larve were present in diminished ratios, while 
the Cladocera were more abundant. , 


Famity CYPRINODONTID2. 


This family consists, in Illinois, of four species, one of Fundulus 
and three of Zygonectes.* The family is divided into two sections, 
carnivorous and herbivorous, by Dr. Gunther in his ‘Introduction to 
the Study of Fishes.” Although our genera both belong to the car- 
nivorous section, it will be seen that they are not by any means 
strictly confined to animal food, vegetation making about one fifth 
of their usual nutriment. 


Funpuuus piapHnus, LeS. Barrep K-.utrisu. 


This species is very abundant in the northern portion of the State, 
especially in lakes or in clear and sandy streams, but we have not 
taken it anywhere in Central or Southern Illinois. Most of our 
collections were made in the lakes of Lake and MeHenry counties. 


The intestine is shorter than the body, the gill-rakers are short, 
obtuse, and few in number, the pharyngeal jaws are of the pave- 
ment type, set with fine, sharp teeth, and the mouth is small, but 
extraordinarily protractile. ; 

Hight specimens were studied, from Crystal and Cedar Lakes. 
About four fifths of the food consisted of animal substances, the re 
maining fifth of vegetation. Except a few filamentous Alge taken 


*T do not consider Fundulus menona, Jor. and Cope.. as distinet. 


LIS) 


by one of the specimens, the latter consisted wholly of seeds of 
various plants fallen into the water. Highty per cent. of the food 
of two of the specimens, and twenty per cent. of that of a third 
consisted of such seeds; ratios evidently too large to have been 
taken accidently. Two of the specimens had eaten Planorbis, and 
all had eaten insects, which made about forty per cent. of the 
food; terrestrial species, including spiders, making twelve per cent. 
Among the aquatic forms were Chironomus lJarve, Hydrophilide, 
and larve of Kphemeride, the latter eleven per cent. Crustacea 
were a fifth of the food, chiefly the abundant amphipod, Allorchestes 
dentata. _Cypris and Candona were likewise noticed in considerable 
quantity (seven per cent.), and a few specimens of various Cladocera 
occurred. 


Zyaonectes notatus, Raf. Tor Minnow. 


This species ranges in ponds and. sluggish streams throughout the 
State but is abundant southwards. Here it may commonly be seen 
swimming slowly about in stagnant pools with tue head at the sur- 
face of the water, as if interested in the phenomena of the weather, 
or possibly watching for the appearance of terrestrial insects. The 
alimentary structures are in all respects similar to those of Fundu- 
lus, except that the intestine is possibly a little longer, being about 
equal to the head and body. The only striking: peculiarity is the 
depressed head, with the mouth placed at the upper angle and 
opening obliquely upwards. This, with the surface swimming habit 
of the fish has given rise to the supposition that it feeds largely 
upon surface insects; but I did not find this to be the case, as the 
seventeen specimens studied contain no example of an insect of this 
character. 


These specimens were taken from a considerable variety of situa- 
tions throughout Central and Southern Iliinois, and at various times . 
of the year. The animal food amounted to about ninety per cent. 
of the whole. Vegetation, almost wholly filamentous Alge, was 
taken by ten of the specimens, but in such quantit.es by 
various individuals as to make it certain that its presence 
was not accidental. In one, for example, the intestine was 
packed with these Alge to the exclusion of all other food, and in 
three others this made more than half the whole. One specimen 
had also eaten Wolftia. Mollusks (Physa) had been eaten by three, 
and insects amounted to seventy-three per cent. Spiders and various 
terrestrial insects made fully a fourth of the food. Philhydrus, taken 
by three of the specimens was reckoned at eight per cent. Corixa and 
other aquatic Hemiptera amounted to eleven per cent. and larve 
of Agrion to three. Crustacea was estimated at only six per cent. 
They included Crangonyx gracilis, and various Cladocera, Ostracoda, 
and Copepoda. Among the Entomostraca recognized were Daphnia, 
Chydorus, Pleuroxus. Acroperus. Cypris, and Cyclops. Chiionomus 
larve were about one per cent., taken by only two of the specimens. 
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ZYGONECTES INURUS, Jor. and Gilb. Buackx-Eyep Top Minnow. 


ZyGonecres dispar, Ag. SrripeD Tor Minnow. 


The first of these species is peculiar in this State, as far as known, 
to Southern Illinois, not having been taken by us north of White 
county. The second ranges throughout. 


Six specimens of the first and two of the second were studied. 
The food characters presented do not differ sufficiently from those 
of Zygonectes notatus to make it worth while to treat them sepa- 
rately, and a summary for the genus will be given instead. 


Four fifths of the food of the genus consisted of animal matter, 
nearly one quarter being Mollusca, including Physa, Planorbis, and 
Valvata sincera. Insects made iess than half, and nearly half of 
these were of terrestrial origin. Chironomus larve, usually so abund- 
ant in the food of insectivorous minnows, occurred here in only 
trivial quantity. Specimens of Philhydrus were eaten by three of 
the fishes. Corixa alternata amounted to five per cent. of their 
food, Agrion larve and case worms (Leptoceride) to two per cent. 
Crustaceans were only four per cent. of the whole, partly Amphip- 
oda, but chiefly Entomostraca. The vegetable food (sixteen per 
cent.) was chiefly Wolffia, taken by five of the specimens from 
southern lakes. Ten individuals had, however, eaten filamentous 
Alge. 


SUMMARY. 


The only essential difference between these two genera exhibited 
by the specimens studied, is the much larger ratios of terrestrial 
insects captured by Zygonectes, this genus eating nearly twice as 
many as the other. This fact is possibly related to the surface- 
' swimming habit already mentioned, but is more likely due to the 
smaller bodies of water in which the top minnows occur. Concern- 
ing the food of the family as a whole, the salient characters are the 
presence of a considerable quantity of vegetable food, (about twenty 
per cent.) the occurrence of fifteen per cent. of Mollusca, the insig- 
nificant quantity of Crustacea eaten (four per cent.), and the impor- 
tance of terrestrial insects as a source of support. 


Famity UMBRIMD2#%. 


mate 
Umpra urm1,- Kirt. Mup Minnow. 


This species, the only one of its family in Illinois, is very abund- 
ant in muddy ponds and ditches, and has been collected by us from 
Lake to Union County. 


The intestine is short, less than -the body in length; the gill- 
rakers are thick and rather long, about one half the length of the 
filaments, and the pharyngeal apparatus is wholly insignificant. . 


Ten specimens were studied, from six localities, all from Southern 
Ulinois but one, which was taken in Calumet River. Vegetable food 
amounted to forty per cent., chiefly Wolffia, eaten by- seven of the 
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- specimens from Southern [llinois lakes. <A considerable quantity of 
unicellular Algze was also taken by one. Mollusks, eaten by two, 
were reckoned at five per cent., all Physa. Insects. drop to fourteen 
per cent., chiefly undetermined larvee. No terrestrial forms were 
recognized. Corresponding to the greater development of the gill- 
rakers, we find the Entomostraca assuming greater importance in 
the food. ‘hese were reckoned at ten per cent.; three per cent. 
additional consisting of Crangonyx gracilis. 


Famiry CYPRINIDA. 


This family includes all the fishes properly known as ‘‘minnows,”” 
embracing, in fact, by far the larger part of the smaller fishes of 
the State. Both in number and in variety of species it is much the 
most important family of fresh-water fishes. It includes, in L[llinois, 
about forty species, nearly or quite one fourth the whole number 
known to occur in our territory. They occur in all waters from the 
Mississippi River and Lake Michigan to the smallest streams and 
ponds; but are much the most abundant in creeks and rivulets. 
The species differ greatly with respect to their favorite haunts, some 
affecting the principal lakes and larger rivers, others occurring most 
commonly in clear and rapid brooks, while still others are most 
frequent in the sluggish and muddy streams of prairie regions. The 
principal economic interest of the fishes of this family is due to the 
well-known fact that they furnish an’ important part of the food 
supply of larger species. 

But little has hitherto been done upon their food in the United 
States. In fact, I have seen nothing more accurate or comprehen- 
sive than the following general statement made by Prof. Cope, in 
his paper on the Cyprinide of Pennsylvania :* 


“These differences of habit are associated with peculiarities of 
food and of the structure of the digestive system. Few families of 
vertebrates embrace as great a variety in these respects as the pres- 
ent one. ‘here are carnivorous, insectivorous, and graminivorous 
genera, which are distinguished as among mammalia; the former by 
the abbreviation, the last by the elongation of the alimentary canal. 
In the former the teeth are usually sharp-edged or hooked, in the 
latter truncate, hammer, or spoon-shaped. 


- “In the American genera, as far as included in the scope of this 
essay, the peculiarities of the intestines correspond with the food. 
In the Alburnellus rubrifrons! they are but four fifths the length of 
head and body (excluding caudal fin). In Hypsilepis kentuckiensis,* 
Photogenis leucops, Argyreus atronasus® and nasutus, Hricymba buccata, 
and Hxoglossum mavillingua, about seven ninths; the food of the last 
five species is insects and crustaceans, the last depending largely 
on Moliusea. In the species of Ceratichthys, Semotilus, and Hybop- 
sis, with Hypsilepsis cornutus.* fifteen sixteenths to equal the length; 
the habits insectivorous. The genera with longer intestines are, 


* Trans. Amer. Philosophical Society, Vol. 18, New Series, page 353, 
1Minnilus or Notropis. *Photogenis analostanus. *Rhiniehthys.. *Luxilus cornutus. 


‘ 
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first, Stilbe,” one and two fifths to one and three fourths the length; 
Chrosomus, Hyborhynchus and Pimephales, two and two fifths to 
two and two thirds; and Hybogonathus, four times. The intestines 
in these are generally filled with a soft, dark-colored slime, without 
remains of insects, but of vegetable origin. In the remarkable genus 
Campostoma, the canal extends to between eight and nine times 
the length, and, like that of other vegetable feeders, is usually found 
occupied by the ingesta for a considerable part of its length.” 


This statement is in the main correct, as far as it goes, but it 
will be seen from the following data, and from the discussion of 
the food of the family, that it 1s far from the truth with respect to 
the genus Campostoma and its allies. 


If we examine the alimentary structures of the Cyprinide, to which 
reference has been made in describing the food of the preceding 
families, we shall find these fishes easily divided into at least four 
tolerably distinct groups, defined by characters drawn from the gill- 
rakers, the pharyngeal teeth, and the intestines. In all but two of 
the genera of this paper* the gill-rakers are short and insignificant. 
The pharyngeal teeth may be either hooked or plain, and with or 
without grinding surface, while the intestine varies in length from 
less than that of the body without the head to seven or eight times 
the length of the head and body together. For convenience sake, 
I have grouped the genera as follows :— - 


Group I.—Intestine long. Pharyngeal teeth not or slightly hooked, 
with grinding surface. : 
Campostoma, Pimephales, Hyborhynchus, Hybognathus. 
ee Il.—Intestine rather long. Teeth hooked, with grinding sur- 
ace. 
Notemigonus, Chrosomus. 
Group III.—Intestine short. Teeth hooked, with grinding surface. 
Hybopsis, Luxilus, Lythrurus, Hemitremia, Piatygobio. 
ero IV.—Intestine short. Teeth hooked, without grinding sur- 
ace. 
Minnilus, Photogenis, Erieymba, Phenacobius, Semotilus, Cera- 
tichthys, Rhinichthys. 


The second group, consisting of Notemigonus and Chrosomus, may 
be again divided according to the development of the gill-rakers, 
-which are numerous, long and slender in Notemigonus; few, short 
and insignificant in Chrosomus. 


FOOD OF THE YOUNG. 


The genera and species of Cyprinide are not easily recognized, 
even in the adult,,the characters upon which they are based being 
often either trivial or extremely variable; and when ove has to do 
with individuals small enough to show the exrliest food of the fam- 
ily, it is commonly quite impossible to identify even the genus. In 


*“Notemigonus. 


__*L have used here, for convenience sake, the nomenclature of the Catalogue of the Fishes 
of Illinois, published in our third bulletin. . 
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the few specimens which I have studied, I have not attempted such 
determination, although I have reason to believe that most of those 
examined belong to some species of Minnilus. 


Their food was so far peculiar, as compared with the young of 
other families, that I will describe in detail that ‘found by dissect- 
ing six specimens under an inch in length. The first of these, three 
eights of an inch long, taken in Fox river on the 8 h of July, had 
eaten only a small Chironomus larva and a single example of Bos- 
mina. ‘I'wo specimens, six tenths of an inch long, captured in 
August, in a creek in Central Illinois, had derived their food from 
quite different sources. Filaments of Spirogyra and other filamentous 
Alge, cells of Cosmarium and Closterinm, and Cymatopleura and 
other diatoms, and spores of Ustilago, were the vegetable elements, 
while the head of a Chironomus larva and great numbers of the 
ciliate infusorian Euglena viridis, and a few specimens of Euglena 
acus, represented the animal kingdom. Full half the contents of 
these intestines consisted of the Protozoa mentioned. A third speci- 
men of the same length, taken from the Illinois river in June, had 
derived about eight tenths of its food from Bosmina, the remainder 
consisting of a small Chironomus larva and a minute ‘larval hydrach- 
nid. In a specimen seven tenths of an inch long, taken in Macki- 
naw creek in August, Muglena viridis was the most abundant object, 
making about six tenths of the food; and Englena acus and a species 
of Phacus also occurred. Various filamentous Algze, specimens of 
Closterium and Cosmarium, and numbers of diatoms, were the re- 
maining elements. In another specimen, taken at the same time 
and place, about three fourths of an inch in length, fungi and fungus 
spores amounted to more than half the food, although the same 
forms of Algz occurred as before, together with a few examples of 
Euglenw viridis and Difflugia. A Chironomus larva, a plant-louse, 
and some other insect not determined, had also been eaten. 


From the above we may conclude that the young Cyprinide draw 
almost indiscriminately, for their food supply, upon Protozoa, Alge, 
and Entomostraca, differing in this respect from the young of all 
the other families which I have studied, with the exception of the 
Catostomide. It is worthy of note, as a suggestive coincidence at 
least, that the other families just mentioned which were found to 
take Entomostraca and Chironomus larve as their earliest food, 
were all possessed of raptatorial teeth on the jaws when very young, 
whereas in young suckers and Cyprinide the mouth is unarmed at 
all ages. 


Group I. 
Intestine long. Pharyngeal teeth not hooked, with grinding surface. 
Campostoma ANomaLuM, Raf. Stone Lveaer. 


This very peculiar fish is exceedingly abundant everywhere except 
in the Great Lakes. I have taken it in streams of ail magnitudes, 
from the Illinois River to the smallest creeks, but have not yet en- 
countered it in Lake Michigan or. in stagnant pools. It is com- 
monest, however, in swift creeks of medium size. 
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It is distinguished from all the other species by the great length 
of the intestine, which is from six to nine times the length of the 
body, and is spirally coiled about the air bladder. The gill-rakers 
are numerous, about twenty in number to each gill, but are very 
short, scarcely projecting beyond the anterior margin of the arch. 
They are evidently almost totally inefficient as a straining apparatus. 


Of the great number of specimens available for dissection. only 
nine were studied, since the contents of the intes!ines were found 
so uniform in character that it was not deemed worth while to mul- 
tiply instances. These were from both extremes and also from the 
center of the State, but were all taken in July, August, and Septem- 
ber. The intestine was invariably filled from end to end with a 
black and slimy matter, which, when examined under tl.e micro- 
scope, was found to consist almost wholly of fine mud. When the 
intestine was emptied and the contents stirred up in alcohol and re- 
peatedly decanted so as to separate the coarser fragments, the organic 
matter was easily distinguished. It made on an average only about 
one fourth of the contents of the intestine, the remainder consisting 
of the finest particles of sand and clay. Not far from one fifth of 
the whole amount was of vegetable origin, consisting chiefly of fila- 
mentous Alge, mingled with a few diatoms, but comprising occa- 
sionally minute fragments of other kinds of vegetation also. The 
only animal objects noted were occasional Chironomus larye and- 
Difflugia. Sometimes the intestine was wholly filled with almost 
pure mud, in which no organic structures whatever could be de- 
tected. Date and locality seemed to make no material difference in 
the food of this fish, which should evidently be classed as limoph- 
agous. The ratios of animal to vegetable food were scarcely dif- 
ferent from what one would expect to find in the intestine of a fish 
which had the habit of swallowing mud rich in organic matter, the 
greater ratios of vegetation being apparently due to the fact that 
plants are more abundant in the water than animals. 


PimepHALES PROMELAS, Raf. Bruack Heap. 


This species is generally distributed throughout Central and North- 
ern Illinois, but is not very abundant. We have taken it only in 
rivers and lar ger creeks, but have not found it south of Jersey 
county. 


T'he alimentary canal is two to three times the length of the 
body, and the gill rakers are fifteen in number and somewhat more 
prominent than usual, those on the posterior part of the first arch 
being about one third the length of the corresponding filaments. 


Only four specimens were studied, one from the Pecatonica River 
at Freeport, and three from Otter Creek in Jersey county. With. 
this fish as with the preceding, about three fourths of the contents 
of the intestine consisted of mud, the remainder being almost wholly 
insects. These were partly terrestrial species, occurring accidentally 
in the water, and partly aquatic larva of Diptera. The vegetable 
food of these specimens amounted only to about one per cent., 
chiefly various unicellular Alge. 
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-Hyrnoruynounus notatus, Raf. Buunt-nosep M:nnow. 


This extremely abundant minnow occurs in streams and rivers 
throughout the State, but has not been found by us in ponds. Spe- 
cimens were taken, however, in the small lakes of Northern Illinois. 


The intestine is about two and one half times the length of the 
head and body. The gill-rakers are few, short, and thick, being 
about one fifth of the length of the corresponding filaments. 


Nine specimens were studied, from all parts of the State, when 
their food proved to be so uniferm in character that further obser- 
vations were deemed unnecessary. Mud made about eighty per cent. 
of the contents of the alimentary canal, the remainder consisting 


~. of unrecognizable vegetable débris, with a few filaments of Algae. 


Undeterminable insects occurred in one, and a single specimen of 
Cypris in another, 


HypoenatHus nucHALIs, Ag. Buunt-sAwED Minnow. 


This species is likewise generally distributed in rivers, creeks, and 
ponds, occurring in our collections from Galena to Cairo, and at a 
great number of points intermediate. 


The alimentary canal in this genus is elongate, being about four 
times the length of the body. ‘Vhe gill-rakers are few and rather 
short, triangular in form, and about one fourth to one fifth the 
length of their corresponding filaments. 


Hight specimens of this species were dissected, with results in all 
respects similar to those given for the other members of this group. 
Filamentous Algz, diatoms, and a few accidental fungus spores, 
were the only objects found ‘imbedded in the quantities of ‘mud which 
filled each intestine. 


SUMMARY OF THE GROUP. 


lf we average the results of the four species studied, belonging to 
this first group, we shall find that about three fourths of the con- 
tents of the stomach and intestine consist of soft, black mud, the 
remaining fourth being derived from both animal and _ vegetable 
substances, about three times as much from the latter as from the 
former. The animal food is chiefly insects, both terrestrial and 
aquatic, and the vegetation is divided about equally between Alge 
and miscellaneous fragments of higher plants. This group, with 


long intestine and grinding pharyngeals. is consequently to be con- 


sidered as essentially limophagous. We find this peculiar form 
of pharyngeal teeth associated only with intestines of this type. 


Group. //_» 
Intestines moderately long; pharyngeal teeth hooked, with grinding surface. 


CHROSOMUS ERYTHROGASTER, Raf. Rep-BeLuEp Dace. 


This species is locally abundant, although not generally common. 
It occurs in clear streams in the northern part of the State, but 
has not been taken by us in Central or Southern Lllinois. 
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The length of the fish is contained one and two thirds times in 
the length of the intestine; the gill-rakers are few and rather short, 
triangular, acute, and about one fifth the length of the correspond- 
ing filaments. 


_ I examined carefully but three specimens of this species, derived 
from two localities. These were alike in the presence of great 
quantities of mud, which amounted to about eighty-seven per cent. 
of the contents of the intestine. ‘he animal food was confined to 
a trace of Cladocera. The vegetation amounted to thirteen per cent. 
partly tissues of aquatic. plants, with traces of fungi, bur chiefly 
Algz of various forms, including a little Oscillatoria. 


NoreMIGONUS cHRysoLEUCUS, Mitch. SuHiner. 


This extremely abundant minnow, commonly called the shiner, 
occurs in all waters throughout the State, from the largest rivers 
to the smallest creeks, and from Lake Michigan to small stagnant 
ponds. 


The intestine is shorter than in any of the preceding species, 
although still rather long, the head and body being contained one 
and one third times in its length. The gill-rakers are long, fine, 
and numerous, about twenty in number on the anterior arch, and 
fully one third the length of the corresponding filaments, making,~ 
therefore, an effective apparatus for the separation of the Ento- 
mostraca from the water. As this fish presents a peculiar combi- 
nation of alimentary structures, and as its food was found unusu- 
ally various, a larger number of specimens were studied than of 
any of the species already discussed. 


Twenty-five fishes were dissected, from a great variety of situa- 
tions in all parts of the State, and representing various dates from 
May to September, inclusive. As the food differed widely according 
to situation, that of specimens from certain localities being more 
widely different than the food of different species has usually been 
found, it will be best to mention the most conspicuous differences 
depending upon situation. 


Specimens taken from the Pecatonica River at Freeport, an extra- 
ordinarily muddy stream, noted for the abundance of its mollusks, 
had eaten no other food than univalve Mollusea, chiefly Valvata 
tricarinata and Planorbis deflectus. Another, from the Illinois River 
at Pekin, had also eaten largely of mollusks, while three taken in 
Otter Creek, in Jersey county, in almost stagnant reaches of the 
stream, extremely muddy, and green with Algw, had filled their in- 
testines with mud, like Campostoma; and still others from ponds 
near Normal had eaten only Entomostraca, about equally Cladocera 
and Copepoda. Another specimen from the Illinois River had taken 
similar food, all Daphnias. One specimen from Nippersink Lake, 
in the northern part of the State, was full of wild rice (Zizania). 
Taking all the groups together, and considering the species as a 
whole, besides the mud already mentioned, about fourteen per cent. 
of the food consisted of mollusks, and only six per cent. of insects, 
nearly all of which were of terrestrial species. Crustaceans 
amounted to fifteen per cent., all Entomostraca. Vegetation stands 
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at fifty per cent., more than half of it accidental vegetable débris 
partly from aquatic and partly from terrestrial plants. About one 
tifth of the food consisted of Ale, half of which was filamentous 
in character, and the remainder desmids, including Closterium and 
various diatoms. 


The peculiar characters of the alimentary structures of this species 
are very clearly reflected in this summary of its food, the elongate 
intestine corresponding to the presence of mud, and the well-de- 
veloped gill-rakers to the occurrence of Entomostraca. I have not 
yet noticed any structural peculiarity of the Cyprinide related to 
the habit of feeding upon mollusks. 


SUMMARY OF THE GROUP. 


The two species foregoing agree only in their mud-eating pro- 
pensity—probably habitual in one and occasional in the other—the 
first having the longer intestine, and the second the longer gill- 
rakers. To this last difference we doubtless must trace the different 
relations of these fishes to Entomostraca. 


I find nothing whatever, by comparison of the food of these speci- 
mens with those of the preceding group, to show the meaning of 
the hooked form of the pharyngeal teeth. 


Group III. 


Intestines short, teeth hooked, with grinding surface. 


This group includes Hybopsis. Luxilus, Lythrurus, Hemitremia and Platygobio. My 
studies were limited to three genera: Hybopsis, Luxilus, and Hemitremia. 


Hypopsis nupsonius, Clint. SpawNn-EATER. 


This fine minnow is common everywhere to the northward, espe- 
cially in Lake Michigan and the other lakes of Northern Illinois, 
but not abundant south of the central part of the State, although 
it has been taken at its extreme southern limit. It has never occurred 
in our collections in the smaller streams, but is confined to the 
lakes, rivers, and creeks of some magnitude. 


The gill-rakers of this minnow are short and few. 


Seventeen specimens were studied, from Lake Michigan, Nipper- 
sink Lake, and the Illinois River. Mud was found in noticeable 
quantities only in a single specimen, and there in small amount. 
About seventy per cent. of the food consisted of animal substances, 
three per cent. being fishes, taken by two of the minnows. One 
had also eaten a small bivalve mollusk. Insects made half the 
food, about one third of them of terrestrial species (Rhynchophora), 
the remainder being chiefly larve of ephemerids. A few Chirono- 
mus larve and an aquatic hemipter were the only other kinds de- 
termined. Crustacea amounted to thirteen per cent., nearly all 
Ostracoda (Cypris vidua), taken by two of the specimens from Chi- 
cago. Vegetable food stands at thirty-one per cent., eaten by ten of 
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the specimens. One third of this consisted of Alge, chiefly of the 
filamentous forms, the remainder being miscellaneous fragments of 
exogenous plants, chiefly evidently aquatic. 


Local and individual peculiarities.—The general summaries of the 
food of so many individuals from so great a variety of situations 
often disguise interesting and important facts relating to the food 
resources of the species, since an element taken in large quantity 
by one or two specimens may figure in the general average in such 
an insignificant ratio as to lead to the inference that its occurrence 
is merely accidental. In other words, general averages for a variety 


of situations will not necessarily indicate all the food resources open ~ 


to the species. These can only be demonstrated by exhibiting the 
peculiarities of the record as well as its general average characters. 
For example, the fact that only eleven per cent. of the food of this 
species consisted of Alew has a somewhat different aspect when we 
learn that one of the specimens had eaten nothing else, and that 
they made three fourths of the food of another. Three specimens 
had eaten only insects, and these made ninety per cent. or more 
of the food of three others. Two had eaten nothing but Entomos- 
traca, all the Cypris vidua previously mentioned. Vegetable struc- 
tures made the entire food of four, and ninety per cent or more of 
the food of three other specimens. Three out of four individuals 
taken at Nippersink Lake in May had derived from ninety to one 
hundred per cent. of their food from terrestrial beetles of a single 
family (Rhynchophora), while ephemerid larve occurred in the food 
of three others in ratios exceeding seventy-five per cent. 


Hygopsis STRAMINEUS, Cope. StTraw-coLoRED Minnow. 


This insignificant species has been found by us in rivers and 


small streams throughout the State. 
The gill-rakers were few and short. 


Only five specimens were studied, all from rivers in Central [li- 
nois. About three fourths of their food consisted of animal matter, 
nearly all neuropterous larve (fifty-eight per cent.), Ephemeride 
standing at forty-eight per cent., and case worms at ten. Crustacea 
were ten per cent., all Cyclops except a trace of Canthocamptus. 
About one fourth of the food was vegetation, chiefly seeds of grasses, 
occurring, of course, only accidentally in the water. ‘Two had de- 
rived from ninety to one hundred per cent. of their food from 
ephemerid larve, and four of the five had eaten vegetation amount- 
ing to as much as eighty per cent. 


LuxiLus cornuivus, Raf. Surer. 


This large and fine minnow is probably the commonest fish in 
Illinois, occurring in lakes and streams of all sizes everywhere 
throughout our limits. 


The gill-rakers are short and few, and of insignifleant develop- 
ment, and the intestine is shorter than the head and ‘body. 


Twenty-one specimens were studied, from all parts of the State 
and at various seasons of the year. Animal food amounted to two- 
thirds of the whole, fourteen per cent. being fishes, eaten, however, 
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by only one of the specimens. Insects, eaten by nineteen, were 
reckoned at forty-five per cent., only one fourth of them terrestrial. 
Gyrinid larve, Corixa, and larvee of Palingenia bilineata were among 
the forms recognized, ‘The crustacean ratio was insignificant, stand- 
ing at only three per cent., all the abundant amphipod; Allorchestes 
dentata, with the exception of traces of a considerable variety of 
Entomostraca, including Chydorus, Acroperus Jeucocephalus, and 
Cypris. One of the water-worms (Lumbriculus) was noticed in a 
single specimen. Vegetable food was reckoned at thirty-eight per 
cent., only about one third of it consisting of Alge, and the rest of 
accidental fragments, including the seeds, anthers, and pollen of 
plants, with a little Potamogeton and various forms of fungus 
spores. One of the commonest of the Algwe was Cladophora glome- 
rata,* taken by those from Effingham. The fact has already been 
noticed that one of the specimens had eaten only fishes. Five had 
confined themselves to an insect diet, while twelve had derived more 
than half their food from the vegetable kingdom, one of them eating 
ninety-five per cent. and another one hundred. 


HEMITREMIA HETERODON, Cope. NortHERN HEMITREMIA. 


This species, extremely abundant in Northern Illinois, has not 
been taken by us south of the central part of the State. North of 
Rock River it has been generally found in streams and lakes of all 
descriptions, from Lake Michigan down. 


The gill-rakers are few in number, but: thick, triangular, and 
rather long, those on the posterior part of the arch being from a 
fourth to a third the length of the filaments. ‘The intestine is con- 
tained one and one fourth times in the length of the head and body. 


Eighteen specimens were studied, suitably distributed as to time 
and place. A little mud was found in the stomach of one. Only 
about one tenth of the food consisted of vegetation, chiefly flowers 
and seeds. Traces of filamentous Alge occurred in two of the 
specimens. Univalve Mollusca were noticed in one, and insects in 
twelve, amounting to more than a fourth of the entire food. These 
were chiefly larve of Chironomus (twenty per cent.), ephemerid 
larve occurring in but one. Crustacea were reckoned at fifty-eight 
per cent., all Entomostraca, with the exception of a single Allorches- 
tes dentata. About two thirds of these were Cladocera, the remain- 
der being Ostracoda and Copepoda. Rotifers and Protozoa also 
rarely occurred, the latter including Centropyxis and Difilugia. Five 
of the specimens had eaten Entomostraca only, and two others ninety 
per cent. or more. Only two had derived more than half their food 
from vegetable sources. 


It will be seen that the peculiar fact with respect to this species, 
was the large per cent. of Entomostraca appropriated. I find nothing 
in the structure of the fish to explain this circumstance, other than 
the somewhat unusual development of the gill-rakers and the small 
size of the species. The latter probably had more to do with it 


*Kindly determined for me by Rey. Francis Wolle. Bethlehem, Pa. 


F. C.—9 
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than anything else. It should be noted, however, that nearly half 
the specimens were derived from places where Entomostraca were 
excessively abundant at the ume of their capture. : 


SUMMARY OF THE GROUP. 


Taking now this group as a whole, we remark, first, the absence 
of mud mingled with their food, as related to the greatly diminished 
length of the alimentary canal. We have now also a decided pre- 
dominance of animal food, which is about three fourths of the entire 
amount, and note likewise the first occurrence of fishes. Although 
Mollusea occur in this group, it is in quantity too small to appear 
in the ratios. Insects make about half the food of all, nine per 
cent. being terrestrial forms. The larve of Neuroptera are by far 
the most important insect species, and stand at twenty-five per 
cent. Entomostraca make a fifth of the whole food distributed 
among all the orders. The vegetation eaten was largely of a purely 
miscellaneous and incidental character, only about a third of it 
being derived from aquatic plants. 


Group LV. 
Intestine short; teeth hooked, without grinding surface. 


This group, organized more strictly for predatory purposes than 
any of the preceding, contains also the largest number of genera, 
embracing nine of those occurring in Illinois. It was not thought 
necessary to study all of these, and my dissections were confined 
to five of them; namely, to Minnilus, Photogenis, Phenacobius, 
Semotilus, and Ceratichthys. 


MINNILUS ATHERINO:zDES, Raf. Emeratp Minnow. 


This species is everywhere abundant in streams and lakes, but 
does not occur in ponds. It is most common northward, swarming 
in, summer along the shores of Lake Michigan. 


The gill-rakers are short, triangular, and about one fourth the 
length of the filaments; and the intestine is less than the length of 
the head and body. 


Highteen specimens were studied, all from the northern half of 
the State. ‘The food was almost strictly animal, but five -per cent. 
consisting of vegetation, and this chiefly of accidental character, 
occurring in trivial ratios. Only a single specimen had taken about 
forty per cent. of its food from filamentous Alge. A minute fish 
had been eaten by one of these minnows. Insects made two thirds 
of the food, nearly two thirds of them being terrestrial. Neurop- 
terous larve were the principal aquatic forms, chiefly ¢ase-worms. 
and larve of ephemerids. ‘Tbe Crustacea (twenty-two per-cent.) 
were all Entomostraca, about two thirds of them Cladocera, the re- 
mainder Copepoda. Among the former Bosmina and Chydorus were 
recognized, and Diaptomus among the latter. 
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Six of this species had eaten only insects, and these made ninety 
per cent. of the food of two others. One had filled itself with the 
larve of Bibio albipennis, a terrestrial grub abundant in early spring. 
Three from Peotia Lake, e1ptured in October, had eaten Cladocera 
only, nearly all a single species, Bosmina longirostris. 


PHoroGents aNaLostanus, Grd... Sinver Fin. 


Excessively abundant in streams of all sizes. 


The gill-rakers are short, triangular, about one fourth of the 
length of the filaments. The intestine is shorter than the head and 
body. : 


Thirty-three specimens of: this species were examined. ‘l'wo thirds 
of the food was insects, seven per cent. fishes, taken by three indi- 
viduals, and one per cent. spiders, bringing the ratio of animal food 
up to seventy-one per cent. Besides these, a Limnea was eaten by 
one, and traces of Cladocera and Copepoda occur in three. Nearly 
haif the insects were terrestrial, Corixa and neuropterous larve 
being the most important aquatic forms. The vegetable food 
(twenty-nine per cent.) was nearly all of terrestrial origin, about 
one third consisting of Alge, both filamentous and unicellular, in- 
cluding Spirogyra and Glceocystis. Seeds, anthers, and pollen of 
plants, and fragments of grass-like vegetation were noticed. 


Hight of the specimens had taken only insects, and in two others 
these amounted to ninety-five per cent. Two had fed upon terres- 
trial species only. Corixa made ninety-five per cent. of the food of 
one. One had fed solely upon filamentous Alge, and ninety per 
cent. or more of the food of three others consisted of vegetable 
structures in general. 


PHENACOBIUS scopiFEkUS, Cope. 


This species occurs not very abundantly throughout the State, 
from Galena to extreme Southern Illinois. It has been taken by us 
almost invariably in swift and shallow streams. 


The mouth is small and inferior, provided with fleshy lps some- 
what resembling a sucker’s in form. ‘The gill-rakers and pharyngeal 
teeth are as usual in this group, and the intestine is contained once 
and a half in the length of the head and body. 


The nine specimens studied were from five localities, distributed 
from Galena to Union county. The food was almost purely insects, 
only two per cent. being unrecognized vegetation. Seventy-six per 
cent. consisted solely of Chironomus larve. and six per cent. of 
case-worms. Adult chironomids, taken by two of the specimens, 
amounted to two per cent. A few Cyclops found in a single speci- 
men were the only Crustacea eaten by these fishes. 


The peculiar character of this food, almost precisely that of a 
darter, is evidently related to the habitat of the fish.* 


*For a discussion of this matter, see Bulletin 3 of this series, p25. 
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SemotiLus corporaLis, Mitch. Cuup. 


This is a widely distributed and very abundant fish, perhaps the 
commonest species in the small creeks; but is less abundant in 
Jakes and ponds. ; 


The head and mouth are unusually large for a minnow; the in- 
testine is six sevenths the length of the head and body; and the 
gill-rakers are of the usual form. 


Twenty-two specimens, from widely separated localities, give a 
‘ratio of seventy-six per cent. of animal food, four per cent. being 
fishes (partly Cyprinide), thirteen per cent. vegetation, and three 
per cent. worms. Insects make a little over half the whole, about 
one half of them terrestrial. No Chironomus larve were found in 
the food of these fishes. Of neuropterous larve only a trace oc- 
curred, aquatic Coleoptera were noted in two, and Corixa in one. 
Grasshoppers (Acrididw) made ten per cent. of the whole, and were 
eaten by three of the specimens. Five had taken crawfishes, which 
made twelve per cent. of the entire food. No Entomostraca were 
noted, with the exception of one per cent. of Cyclops occurring in 
two of the specimens. Numerous examples of Gordius were found 
in two, and were reckoned at three per cent. of the food.* The 
vegetable food (twenty-four per cent.) was half Alge, the rem winder 
miscellaneous vegetable débris. ie 


Hight had eaten only insects, two having filled themselves with 
grasshoppers. Three from a prairie stream near Normal had taken 
only crawfishes, while of four specimens captured in McLean county 
in July, filamentous Alge composed ninety-four per cent. of the 
food. 


CeRAtTIcH.Hys BIGUTrATUS, Kirt. Hornep CuHvup. 


This species is everywhere abundant northward, chiefly, like Semot- 
ilus, in the smaller streams, but preferring swifter waters. We 
have not taken it, however, south of the center of the State. 


It differs from the preceding members of the group by the greater 
length of its alimentary canal, which considerably exceeds the head 
and body, the latter being contained in the intestine about one and 
one fourth times. The gill-rakers are not peculiar. 


Thirteen specimens from Northern and Central Illinois had derived 
less than half their food from the animal kingdom. Only about 
one fourth of it consisted of insects, largely case-worms and other 
neuropterous larve, another fourth being Crustaceans (crawfishes), 
eaten, however, by only two of the specimens. The vegetable food 
(fifty-four per cent.) was about equally divided between filamentous 
Alge and seeds of Setaria and other grass-like plants. 


Notwithstanding the small ratio of insects figured out, it is 
worthy of note that two specimens out of four captured in a creek 
in September had eaten only insects, chiefly case-worms, while 
these composed ninety-five per cent. of the food of another. As the 
intestines of these fishes contained a considerable quantity of gravel, 


*These were not from the same specimens as those containing the grasshoppers. 
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it is evident that they had fed upon the bottom in rather swift 
water. On the other hand, two specimens had derived all their | 
food from vegetable sources, and three others had eaten eighty per 
cent. or more of vegetation. ‘he extraordinary amount of vegeta- 
tion in the food of this fish is possibly related to the increased 
length of the alimentary canal. 


SUMMARY FOR THE GROUP. 


Ninety-five specimens of Group IV examined, representing five 
genera, had derived about three fourths of their food from the ani- 
mal kingdom, three per cent. of it being fishes, sixty-one per cent. 
insects, one per cent. Arachnida, and eleven per cent. Crustacea. 
One third of the insects and spiders belong to terrestrial species. 
Chironomus larve are among the most important aquatic elements, 
amounting to sixteen per cent., neuropterous larve coming next 
(eleven per cent.). About two thirds of the crustaceans were craw- 
fishes, the remainder being Cladocera and Copepoda. The vegetation 
(nearly one fourth of the entire food) was chiefly of miscellaneous 
origin. nine per cent. only being recognizable as of aquatic forms. 
This was almost entirely filamentous Alge. 


Concerning this fourth group it may consequently be said, roughly, 
that the food consists of insects, crustaceans, and vegetable débris, 
about two thirds of it the first, one fourth of it the last and one 
tenth the other. 


SUMMARY FOR THE FAMILY. 


If we regard the two hundred and fourteen specimens of fourteen 
genera which I have studied as fairly representative of the family 
Cyprinide, and strike a separate balance of their food, we shall 
find that about thirty per cent. of the contents of the alimentary 
canal consists of mud; one half of it, or a little less, is animal 
matter, and that vegetation amounts to about one fourth. Insects 
make one third of the entire food, about ten per cent. being terres- 
trial species, eight per cent. Chironomus larve, and an equal num- 
ber larve of Neuroptera. Of aquatic Coleoptera we have only a 
trace, and of aquatic Hemiptera (Corixa) but one per cent. Crus- 
tacea stand at teu per cent., nearly half of them Cladocera, 
Entomostraca as a whole amounting to about three fourths of the 
crustacean ratio. Fishes are only two per cent., and mollusks less 
than one. Nearly half the vegetable food consists of Alge (chiefly 
filamentous forms), the remainder being miscellaneous structures, 
derived from a great variety of plants, mostly terrestrial. 

Summing up, in a word, the characteristics of the food of the 
family as “thus indicated, we may say that about one half of it 
consists of animal substances, one third being insects, and one third 
of these of terrestrial species, and ten per cent. being crustaceans ; 
that one fourth consists of vegetation, about equally aquatic and 
terrestrial, and that the remainder is mud, probably containing 
more or less fluid organic matter. 
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COMPARISON OF THE GROUPS. 


It will be remembered that ‘the groups were based upon differ- 
ences in the structures relating to the appropriation and mastica- 
tion of food. It is consequently from a comparison of the ratios 
of these groups that we shall derive the most interesting facts 
relating to the correspondence © of food and structure. The most 
conspicuous result is the great preponderance of mud in the 
intestines of the fishes of the first group, characterized by an extra- 
ordinarily elongate intestine, and by pharyngeal teeth destitute 
of hooks and provided with a broad grinding surface. Here, as 
already noted, mud, sand, and gravel amounted to about three 
fourths of the matter ingested, while in the third and fourth groups 
only trivial and accidental quantities occurred. In the second 
group, on the other hand, with intestines intermediate in length, 
mud was still abundant, but much less so than in the first, aver- 
aging less than half the whole. If we exclude this indigestible 
matter, however, we shall find the first group still further distin- 
guished by the predominance of vegetation as compared with 
animal matter, the latter being only about one third the former, 
while in Groups III and IV, on the other hand, vegetation 
amounts to about one third the animal food. The groups last 
mentioned, distinguished from each other as they are, only by the 
presence of a masticatory surface on the pharyngeal teeth in the 
first, and its absence in the second, differ scarcely at all in their 
general food characters, and this structural feature seems therefore 
to be of little significance. In both the animal ratio amounts to 
seventy-five per cent., and vegetation stands in each at twenty- 
five; while insects are respectively fifty and sixty-one. It is true 
that we find neuropterous larve greatly predominant in the first 
group, making one fourth of their food, and Chironomus larve 
in the second amounting to sixteen per cent. The second of 
these facts we find upon analysis to be evidently due to Phenaco- 
bius, by which genus nearly all the Chironomus larve were taken; 
and this, as already shown, is explained not by any structural 
feature, but by its peculiar habitat : and when we note that aquatic 
larve tozether amount in Group III to twenty-five per cent., and 
in Group IV to twenty-seven, we see that the significance of the 
difference mentioned disappears. A similar explanation is found of 
the difference in the ratios of Entomostraca,—that of the first group 
amounting to twenty per cent. and that of the second only to four. 
An examination of the tables shows that this predominance in the 
group first mentioned is nearly all traceable to en a very 
small fish with rather elongate gill-rakers. 


The importance of these gill structures is still more clearly 
indicated, as already noticed, by the difference between Notemi- 
gonus and Chrosomus of the second group, and clearly far out- 
weighs the structure of the teeth as an indication of the food 
habits of the fish. 


The general conclusions reached may be thus briefly stated: 
An extraordinarily elongate intestine indicates the limophagous 
habit, rather than an especial preference for vegetable food. The 
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length or number of the gill-rakers has much to do with the abundance 
of Entomostraca and other minute animal forms in the food of the 
fish, while the presence or absence of the terminal hook or the 
masticatory surface to the pharyngeal teeth is not thus far shown 
to have any sensible influence upon the general average of the 
food. Finally, a species may depart widely in food characters 
from those more nearly allied to it in structure, if its favorite 
haunts are peculiar. 
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THE FIRST FOOD OF THE COMMON WHITE-FISH. 


(CorEGONUS cLUPEIFoRMIS, Mitch.) 
By 8. A. Forpes.! 


In a very large lake the conditions of life are remarkably uniform, 
The volume of water remains, of course, nearly constant {from season 
to season and from year to year, and the extremes of Summer heat 
and winter cold have but a moderate effect upon the temperature of 
the lake as a whole. Consequently both plant and animal life ex- 
hibit there a regularity and stability which are in remarkable con- 
trast to their fluctuations in smaller bodies of water and on the 
surrounding land. Not only do the relative numbers of individuals 
in the various species remain about the same, but the absolute 
number of each must necessarily change but little, as a rule. 


Such a state of affairs is eminently favorable to an exact and 
economical balance of supply and demand, of income and expenditure, 


of multiplication and destruction, among the inhabitants of the lake. 


Here, every species of animal, whether predaceous or vegetarian, 
must find, in the surplus products of growth and reproduction among 
the species upon which it depends for food, a far more constant and 
unvarying supply for its needs than elsewhere; and the species fed 
upon must be subject to a far more regular drain upon their sur- 
plus numbers or unessential structures. Where there is little 
fluctuation there is little waste. 

A system of life like this, running on with relatively even tenor 
for centuries, must of course be much less flexible than one where 
wide and violent fluctuation and continual readjustment are the 
rule; and a species in any way deeply affected will here have within 
itself far less recuperative power than one which has been forced 
again and again—each year, perhaps—to rally against the most de- 
structive attacks as the price of its continued existence. Disturbances 
of the natural balance of life, of the primitive and spontaneous sys- 
tem of reiction by which the different groups of organisms are re- 
lated, will therefore be unusually serious and lasting; and where 
such disturbances result from human interference, as by the yearly 
capture of large numbers of any impurtant fish, it is especially 
desirable that artificial means of compensation be taken to restore 
the disturbed balance as nearly as possible. Excessive loss will be 
made good by natural reictions far more slowly than if it occurred 
to a pond or river species, accustomed, as most of the latter are, to 
fill up rapidly enormous gaps in their numbers. 
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On the other hand, to multiply unduly by artificial measures any 
species naturally abundant in such a lake, will have scarcely a less 
disturbing influence than to diminish its numbers in the same ratio. 
The relatively nice balance between the demand for food and 
food supply which here naturally obtains, is such that an 
extraordinary increase in a species must soon react to diminish 
greatly its food resources—a fact which will then take effect on the 
species itself, reducing it below its natural original level; and if 
both: excessive capture and excessive multiplication go on side by 
side, we shall have this result finally aggravated to an extreme 
degree. 

As fishes are caught before the end of their natural lives, but 
planted by the fish culturist when young, it is evidently the food of 
the young which will be first and most seriously affected by over- 
production. Only a part of the adults, perhaps a small fraction, 
will live a life of ordinary natural length, many being captured be- 
fore they have attained even the average size; but a far greater 
number, perhaps nearly every one, must survive the earliest period 
and must consequently draw most heavily upon the earliest food 
resources of the species when these differ from those of the adult. 


The above considerations are brought forward here to show the 
especial importance to us, of a study of the system of natural in- 
teractions by which the animals of our great lakes affect each other,” 
if we would avoid the necessarily injurious consequences of our own 
interference with the natural order there obtaining, and above all to 
show the extraordinary value of a knowledge of the food habits and 
food capital of the young. They apply perhaps more forcibly to the 
white-fish than to any other species in the lakes; because this is for 
several reasons the most important purely fresh-water fish of the 
great lake region, and proves to have a distinctly different food when 
young from that upon which it is dependent later. 


According to the recent census. report,* more than twenty-one 
million pounds of white-fish were taken in the Great Lakes in 1879, 
valued at over three quarters of a million of dollars, and represent- 
ing nearly half the total sum derived from the lake fisheries of all 
kinds. These fisheries employ over five thousand men, and a fixed 
capital of one million three hundred and forty-six thousand dolJars. 
When we reflect that this enormous drain upon.the number of the 
species is necessarily, to a considerable extent, an addition to the 
natural tax levied upon it by ifs enemies other than man, we see 
that there must be an artificial supply provided, or the fisheries will 
gradually fail. 


The importance of the knowledge of the food of so valuable a 
species needs no demonstration, especially when we consider that, 
consistently with what has been said above, it may not be difficult 
to overdo the work of propagation. 


If the white-fish were to be multiplied indefinitely, without any 
attention to the character or abundance of its food supply, it — 
would soon reach such a number that it must infringe upon its 
own food capital, diminish the average number of the animals upon 


*Census Bulletin No, 261, Sept. 1, 1881. 
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which it depends for subsistence, and so finally indirectly cripple 
itself. Then the money and labor expended in its culture would 
be worse than the first. An acquaintance with the food of the young 
is especially necessary, because they are planted by the fish-culturist 
when, having already absorbed the egg-sac (the supply of food by 
which they are under natural conditions supported until they have 
time to scatter themselves widely through the water), they are in a 
peculiarly helpless condition, unable to wander far in search of sub- 
sistence, and compelled to find food speedily or perish. One would 
say, therefore, that their alimentary resources and habits should be 
well and thoroughly known, that the range, period, and abundance 
of the organisms upon which they feed should be carefully deter- 
mined, and that each locality where the young are deposited should 
be closely searched for the purpose of ascertaining whether their 
food species occur there at the time in sufficient quantity to prevent 
immediate starvation. 


Previous studies of the food of young fishes of a variety of fam- 
ilies, reported in the third Bulletin of this series, had showed that, 
with exceptions presently to be mentioned, the earliest food of all 
families stidied consisted almost wholly of various species of 
Entomostraca and some equally minute and delicate dipterous larve. 
When that paper was prepared, I had, however, no opportunity to 
study the food of the young of any members of the Salmonide, to 
which the white-fish belongs, neither could I learn that any such 
studies had been made by others; and I could only infer the same 
fact with regard to this family from the general character of the results 
obtained by the study of the other groups. Even this inference, however, 
was rendered doubtful by the discovery that the youngest individuals of 
two of the toothless families (Catostomide and Cyprinidz) were not 
strictly dependent upon the food elements above mentioned, but 
were likewise able to draw upon much smaller organisms; namely, 
the minutest Protozoa and unicellular Alga; and as the adult white- 
fish is likewise destitute of teeth, it was not by any means certain 
that their young would not fall under the latter category. Upon 
looking up the literature of the subject, I found that although the 
‘food of the adult had been very well made out in a general way,* 
only two items had been published respecting the food of the young. 
In the report of the United States Fish Commission for 1872-73, an 
assistant commissioner, Mr. J. W. Milner, made some experiments 
on young white-fish hatched artificially, supplying them with a num- 
ber of articles of food, in the hope of finding something suitable for 
their nourishment. 


‘‘A few crawfish,” he says, ‘‘were procured and pounded to a paste, 
and small portions put into jar No. 1; the young fish ate it readily. 
They were fed at night, ani the next morning every one of them 
was found to be dead. Jar No. 2 was supplied with bread crumbs, 
and the fish were seen to take small particles in their mouths; they 
did not die so suddenly. Jar No. 3 was supplied with sweet cream, 
but no evidence was afforded that the occupants fed upon it. A 
quantity of rain-water was exposed to the rays of the sun for the 
purpose of generating minute forms of life, and a teaspooful was 


* Report ofthe U. 8S. Fish Commission for 1872-73, pp. 44-46. 
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poured into jar No. 5, morning and evening, in the hopes that their 
proper food was of this character. In jar No. 5, a variety of food 
was provided, dry, fresh beef, milk, boiled potato, and bread. The 
crumbs of bread and the scrapings from the beef were all that the 
fish were seen to take into their mouths. They died, one after 
another, very rapidly, and in afew days all were dead.” He fur- 
ther remarks: ‘This difficulty of procuring a suitable food for the 
- young white-fish has been the experience of the few fish-culturists 
who have hatched them.” 


With the hope of ascertaining the natural food of these fishes, 
a few specimens, representing young captured in the Detroit River, 
and others from the hatchery, were submitted by Mr. Milner to Mr. 
S. A. Briggs, a microscopist, of Chicago. Four examples were ex- 
amined by Mr. Briggs, two from each of the above situations. 
Those from the hatchery contained nothing whatever, while those 
frora Detroit River contained numerous spécimens of Diatomacex ; 
viz. Fragilaria capucina and Stephanodiscus niagare. Vhe only fact 
at that time known would consequently indicate that the earliest 
food of the species consisted of Diatomacez. 


The white-fish, as is well known, lays its eggs in the open lake 
in autumn, the young not appearing until early in the following 
spring. At this cold and stormy season in the exposed situations 


where they are to be sought, it is practically impossible to find the ~ 


young fish; a fact which rendered the study of their earliest food a 
subject of unusual difficulty. There seemed, in fact, no practicable 
way to reach satisfactory conclusions upon it except by experiment 
~ upon individuals artifically hatched. 


In December, 1880, I made an arrangement, through the kind- 
ness of Prof. Baird, of the Smithsonian Institution, with Mr. F. N. 
Clark, superintendent of the U. S. fish hatchery at Northville, 
Mich., for a supply of young white-fish to be sent me at intervals 
from the hatchery under his control. The specimens furnished were 
taken from two lots. ‘lhe fishes of one lot, hatehed January 18, 
were kept in a tank in the hatchery, where they were supplied with 
water from a spring, which had been cooled by exposure to the air 
in artificial ponds before entering the hatchery, in order to retard 
the development of the fry. The ordinary range of temperature in 
the tank was from thirty-five to thirty-nine degrees. These fishes 
were fed daily with a paste made by grinding small amphipod 
crustaceans (Gammarus) in a mortar. 


The second lot, hatched January 20, was kept, unfed, in a_per- 
forated tin box, in a rivulet flowing from a spring, about sixty feet 
from its source. The water had a uniform temperature of forty- 
seven degrees. : 


Those in the spring being in warmer water than the others, de- 
veloped much more rapidly, and it was believed that the character 
and source of this water was such as to furnish them at least a 
small supply of such food as young fishes are accustomed to appro- 
priate. 

Ninety specimens were received from the hatchery February 9, at 
which time they were three weeks old. They were thirteen mm, 
(half an inch) in length by one in depth. ‘The egg-sac was but 
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partially absorbed in most of the lot, but in those most advanced . 
was represented by an oil globule back of the head. ‘The pectoral 
fins were well developed, but no trace of the ventrals had as yet 
appeared. ‘Ihe single median fin extended well in front of the vent, 
and forwards on the back nearly to the head. The opercles did 
not fully cover the gills. The most highly developed specimens— 
those whose gill-sacs had nearly disappeared—had, at a short dis- 
tance on either sisie of the symphysis of the lower jaw, a sharp, 
strong, raptatorial tooth, curved backwards and slightly inwards. 
The base of this tooth was very broad, and the point acute and 
slender. At a point behind each of these teeth about half their 
distance from each other, was «a second much smaller tooth, directed 
almost exactly inwards. The upper jaw was, however, wholly tooth- 
less. 


These fishes were all passed under the microscope, after having 
been rendered transparent, but only four of them contained any- 
thing whatever; three a /ittle dirt, and the fourth a minute frag- 
ment of the crust of the Gammarus, with which they had been 
fed. 


Of one hundred and eleven specimens received February 17, 
seventeen had taken food. I dissected nine of these and found 
fragments of Gammarus and nothmg else. Ninety specimens from 
the same lot were examined February 25, and food was found in 
fourteen. Four of these had eaten Gammarus fragments; two, 
larve of gnats; one, a small Cypris; and eight contained small 
fragments of the Jeaves and stems of vascular plants, including a 
bit of netted-veined leaf and a little piece of pine wood.  ‘hirty- 
nine specimens, the last of the lot, were received March 15, and 
food was found in fourteen. I dissected nine of these, finding frag- 
ments of Gammarus in four, a larva of a gnat, a Chironomus larva, 
a larva of some undetermined fly, a minute vegetable fragment, a 
Cyclops, a Cypris, and an undetermined Entomostracan each in one. 
Three hundred and forty fry from the hatching house were examined 
in all, in forty-seven of which (fourteen per cent.) more or less food 
was discernible. Of the thirty-five dissected, eighteen had eaten 
Gammarus fragments; five, minute insect larve ; four, Entomostraca, 
and eight, small particles of vegetation. 


Only four lots were received from the spring, on the 9th, 14th, 
17th and 25th of February, after which all died of starvation. In 
the first hundred only one was found which had taken food, and 
this had eaten a trace uf filamentous Algze and a minute fragment 
of the parenchyma of some higher plant, with a few diatoms. But 
one of the second hundred contained even a trace of food, a minute 
quantity of some thread-like Alga, the cells of which still contained 
a little chlorophyll. In the third hundred, likewise, food was found 
in but one. This consisted of a few particles of vegetable paren- 
chyma, doubtless derived from the decaying plant structures in or 
around the water. In the third lot of only forty-two specimens, six 
showed traces of food, consisting almost. entirely of a few filament- 
ous Algz (including a fragment of Oscillatoria) and a little vegeta- 
ble parenchyma. Desmids and diatoms were observed in trivial 
numbers. 
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The total number received from the spring was two hundred and 
forty-two, of which but eight were found to have eaten anything (a 
little over three per cent. of the whole), and these had taken only 
Alge and vegetable fragments. 


An example of the water of the spring sent me contained many 
Alge, but no animals larger than rotifers. The water of the hatch- 
ery, being exposed in ponds of considerable size, afforded a better 
opportunity for the development of animal life, to which fact was 
doubtless due the occurrence of insect larve and Entomostraca in 
the intestines of. the fishes reared in it. The situation of the 
spring, on the other hand, was particularly unfavorable; as it was 
under the hatchery, and consequently in the dark. 


The observations above described on the specimens kept in spring 
water, have but little value, for the reason that evidently very little 
food was contained in the water flowing through their cage. The 
vegetation in the streams being chiefly filamentous Alge, and the 
number of Entomostraca apparently trivial, very little of either veg- 
etable or animal food could reach the little prisoners. It is not 
surprising, therefore, that notwithstanding their greater age and the 
higher temperature ‘of the water in which they were kept, a much 
smaller ratio of the specimens had taken food than of those cap- 
tured in the hatchery. From the contents of their intestines we 
can only infer that these fishes, reduced to a desperate strait by ~ 
starvation, will snatch at almost anything contained in the water. 
The result obtained by a study of those from the hatching house 
was more significant, but still unsatisfactory. It seems to indicate 
that in confinement white-fish fry will feed upon both animal and 
vegetable structures to some extent, and that they can be induced 
to take minute fragments of the higher crustaceans, but not in suf- 
ficient quantity to keep them alive. The fact that animal food was 
more abundant than vegetable in this last lot, indicates nothing of 
their natural preference, since it was doubtless also more abundant 
in the water containing them. 


More light was thrown upon the earliest food habits of these fishes 
by the discovery of raptatorial teeth upon the lower jaw than by 
these dissections of their alimentary canals. All the families of 
fishes which I had previously studied whose young were provided 
with teeth, were found strictly dependent at first upon Entomostraca 
and the minuter insect larve, while only those whose young were 
toothless fed to any considerable extent upon other forms. The 
discovery of teeth in the young white-fish, therefore, placed this 
species definitely in the group of those carnivorous when young. 
The fact that the adult was itself toothless interfered in no way 
with this inference, because other toothless fishes (Dorosoma) whose 
young were furnished with teeth had been found carnivorous at an 
early age. 

The inconclusive character of the results thus far obtained, ina 
it necessary to attempt to imitate more closely the natural condi- 
tions of the young when hatched in the lake. In February, 1881, 
I obtained, through the kindness of Mr. Clark, twenty-five speci- 
mens of living young white-fish, saved from a lot which he was 
planting in the waters of Lake Michigan, off Racine, Wisconsin. 


145 


I succeeded in*conveying these to the laboratory without loss, and 
there kept them for several days in a glass aquarium and supplied 
them with an abundance of the living objects to be obtained by 
drawing a fine muslin net through the stagnant pools of the vicin- 
ity. These consisted of many diatoms and filamentous fresh-water 
Algz, of two or three species of Cyclops, of Canthocamptus illinoisen- 
sis, and Diaptomus sanguineus among the Copepoda, and of two 
rather large Cladocera, Simocephalus vetulus and S.\ americanus. 
These little fishes were kept under careful observation for several 
days, the water in the aquarium being frequently acrated by pour- 
ing. Many of them had, however, been injured by handling, and 
eleven of the specimens died without taking food. It was soon 
evident that the larger Entomostraca (the Simocevhalus, and even 
the Diaptomus), were quite beyond the size and strength of these 
little fishes, and that only the smaller Copepoda among the animals 
available, could afford them any food at first. These they followed 
about from the beginning with signs of peculiar interest, occasion- 
ally making irresolute attempts to capture them, Two days after 
their arrival, one of the young white-fish had evidently taken food, 
which proved, on dissection, to be a small Cyclops. During the 
next two days nine others began to eat, dividing their attentions 
between the Cyclops above mentioned and the Canthocamptus, and 
on the 22d two others took a Cyclops each and a third a Cantho- 
camptus. One of these fishes contained still a large remnant of 
the egg-sac, showing that the propensity to capture prey must an- 
tedate the sensation of hunger. On the 25th the fourteenth and last 
remaining fish captured its Cyclops and was itself sacrificed in turn. 
As an indication of the efficiency of the raptatorial teeth, it may 
be worth while to note that I saw one of the smallest fishes make 
a spring at a Cyclops, catch it, give three or four violent wriggles, 
and drop it dead to the bottom of the tank. 


As a general statement of the result ot the observations made on 
these fourteen fishes, we may say that eight of them ate a single 
Cyclops each, that one took two, and another three of the same, 
that one took a single Canthocamptus, that two specimens captured 
two each of this genus, and that finally, a single fish ate Cyclops and 
Canthocamptus both. ‘The final conclusion was a highly probable 
inference that the smallest HEntomostraca occurring in the lake 
would prove to be the natural first food of the species. 


In order to test this conclusion with precision, I arranged a sim- 
ilar experiment on a larger scale and under more natural conditions. 
Through the generosity of the Exposition company, of Chicago, I 
was allowed the use of one of the large aquarium tanks in the ex- 
position building on the lake shore, and by the repeated kindness 
of Mr. Clark, of Northville, Michigan, I was furnished with a much 
larger number of living white-fish. Five thousand fry were shipped 
to me in a can of water, but through unfortunate delays in chang- 
ing cars at intermediate points, about two thirds of these were dead 
when they reached my hands. Those living were immediately trans- 
ferred to the tank, through which the water, taken from the city 
pipes, had already been allowed to run for several hours. As this 
water is derived from Lake Michigan at a distance of two miles 
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from the shore, and had at this time the exact temperature of the 
“open lake, the conditions for experiment were as favorable as arti- 
ficial arrangements could well be made. 


Sending a man with a towing net out upon the lake with a boat, 
or upon the remotest breakwaters, immense numbers of all organic 
objects in the water were easily obtained. After enclosing the exit 
of the tank with.a fine wire screen, to prevent the escape of 
objects placed in it, we poured these collections of all descrip- 
tions indiscriminately into the water from day to day, thus keep- 
ing the fishes profusely supplied with all the various kinds of 
food which could possibly be accessible to them in their native 
haunts. From this tank one hundred fishes were taken daily and 
placed in alcohol for dissection and microscopic study, to determine 
precisely the objects preferred by them for food. These were ex- 
amined at a later date, and all contents of the intestines were 
mounted entire as miscroscopic slides, and permanently preserved. 
A careful study, was of course made of the organisms of the lake, 
as shown by the product of the towing net, and when the experi- 
ment was finally ended, an equally careful examination followed of 
the living contents of the water of the tank at that time. 


These fishes, like those previously described, had already reached 
the age and condition at which it is customary to ‘plant’ them in 
the lake. The ventrals were still undeveloped, the egg-sac had 
nearly disappeared, the four mandibular teeth were present, and 
the median fin extended from the tips of the pectorals on the belly 
to a point opposite the middle of the same fins on the back. In 
most the egg-sac did not protrude externally, being reduced in some 
to a droplet of oil, but remaining in a few of a size at least as 
great as as that of the head. The alimentary canal was, of course, 


a simple straight tube, without any distinction of stomach and 
intestine. 


The sufferings of these fry in transit had doubtless weakened the 
vitality of the survivors, and although every care was taken to keep 
the water of the tank fresh and pure, about one third of those 
remaining died during the progress of the experiment. The aquarium 
in which they were confined was built of glass, and had a capacity 
of about one hundred cubic feet. The temperature, tried repeatedly, 
stood at forty-two degrees Fah. A steady current of the water of 
the lake was maintained through this tank, entering through a rose, 
from which it fell in a spray, thus insuring perfect aération. 


By far the greater part of the organic contents of the water of 
the, lake, as shown by the product of the towing net, consisted of 
diatoms in immense variety, which formed always a greenish mu- 
cilaginous coating upon the interior of the muslin net. In this were 
entangled a variety of rotifers, occasional filamentous Alge, and 
many Entomostraca, the latter belonging chiefly to the genera 
Cyclops, Diaptomus, ‘and Limnocalanus among the Copepoda, and 
to Daphnia among the Cladocera. 


As ths Entomostraca proved to he far the most important ele- 
ments of this food supply, the particulars respecting them may be 
properly more fully given. The smallest of all was a Cyclops, then 
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new, but since described by me under the name of Cyclops thomasi.* 
This little entomostracan is only .04 inch long by .011 wide. ‘The next 
in size, and by far.the most abundant member of this group was a 
Diaptomus, likewise new, described in the paper just cited under 
the name of Diaptomus sicilis. This appears in two forms, one 
evidently young in the stage just preceding the adult. Full-grown 
individuals were .065 inch long by one fourth that depth. The 
Limnocalanus was a much larger form, evidently preying, to a 
considerable extent, upon the two just mentioned. All the Cladocera 
noticed were Daphnia hyalina, an elegant and extremely transparent 
species, occurring likewise in the lakes of Kurope. A single insect 
larval form (Chironomus) should likewise be mentioned in this con- 
nection, since it had about the same size and consistence of the 
Entomostraca, and was consequently equally available for food. 


The specimens of each of the above species from a certain quan- 
tity of these collections were counted, in order to give a definite 
idea of their relative abundance in the lake. The Diaptomus num- 
bered 225, the Cyclops 75, Limnocalanus 7, Daphnia 3 and Chiro- 
nomus Jarve 1. It was a eurious fact, however, that when the 
water was drawn off at the end of the experiment more than half 
the Entomostraca were Limnocalanus; a fact partly to be explained 
by the predaceous habit of the latter, and partly by the facts relating 
to the food of the fishes themselves, which are presently to be 
detailed. 


The fry were placed in the tank and supplied with their first food 
on the evening of the 12th of March. On the 14th one hundred 
specimens were removed, and twenty-seven of these were dissected. 
‘'wenty were empty, but the remaining seven had already taken 
food, all Cyclops or Diaptomus. Three had eaten Cyclops only and 
six Diaptomus, while two had eaten both. Fourteen of these En- 
tomostraca, seven of each genus, were taken by these seven fishes. 
From those captured the next day twenty-five specimens were 
examined, of which nineteen were without food. Of the remaining 
six, three had eaten of Diaptomus and three Cyclops; five of the 
former being taken in all, and ten of the latter. Three specimens 
were next examined from those caught on the 19th of March, two 
of which had devoured Diaptomus, and a third a single Cyclops 
thomasi and a shelled rotifer, Anurea striata. The character of the 
food at these earliest stages was so well settled by these observations 
that I deemed it unnecessary to examine the subsequent lots in 
detail, but passed at once to the specimens taken on the 23d. 
Twenty-six of these were examined, and found to have eaten thirty- 
three individuals of Cyclops thomasi, fourteen of Diaptomus sicilis, 
and fourteen of the minute rotifer already mentioned (Anurea 
striata). Two had taken a few diatoms (Bacillaria), and one had 
eaten a filament of an Alga. Cyclops was found in sixteen of the 
specimens, Diaptomus in nine and Anurea in eight, only two of 
them being empty. The amount of food now taken by individual 
fishes was much greater than before, one specimen dissected having 
eaten two Cyclops and six Diaptomus sicilis, male and female. Another 
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had taken five Cyclops, one Diaptomus and five examples of Anurea 
striata. Still another had eaten four of the Cyclops, four Diaptomus, 
and one Anurea. ‘ 


Twenty-five specimens were examined from those removed on the 
24th of the month, at which time the water of the tank was drawn 
off, and all the remaining fishes bottled. Four of these had not 
eater, but the twenty-one others had devoured fifty specimens of 
Diaptomus sicilis, forty-seven of Cyclops thomasi, fourteen of Anurea 
striata, and a single Daphnia hyalina, the latter being the largest 
object eaten by any of the fishes. A few examples of their capacity 
may well be given. The ninth example had eaten six Diaptomus, 
two Cyclops thomasi and one Anurea; the tenth had taken eight 
Diaptomus, two Cyclops, and an Anurza; and the twentieth, seven 
Diaptomus and three Cyclops thomasi. In two of these examples 
were small clusters: of orange globules, probably representing unicel- 
lular Alge. 


Summarizing these data briefly, we find that of the 106 specimens 
. dissected, sixty-three had taken food, and that the ratio of those 
which were eating increased rapidly, the longer the fishes were kept. 
in the aquarium. Only one fourth of those examined on the four- 
teenth of the month had taken food, while more than five sixths of 
those bottled ten days later had already eaten. The entire number- 
of objects appropriated by these sixty-three fishes was as follows: 
Cyclops thomasi, ninety-seven; Diaptomus  sicilis, seventy-eigut ; 
Anurea striata, twenty-nine; Daphnia hyalina, one. Seven of the 
fishes had eaten unicellular Alge, two had eaten diatoms, and one, 
filamentous Alge. 


From the above data we are compelled to conclude that the 
earliest food of the white-fish consists almost wholly of the smallest 
species of Entomostraca occurring in the lake, since the other ele- 
ments in their alimentary canals were evidently either taken acci- 
dentally, or else appeared in such trivial quantity as to contribute 
nothing of importance to their support. In fact, two species of 
Copepoda, Cyclops thomasi and Diaptomus sicilis, are certainly very 
much more important to the maintenance of the white fish in this 
earliest stage of independent life than all the other organisms in 
the lake combined. As the fishes increase in size, vigor and activity, 
they doubtless enlarge their regimen by capturing larger species of 
Entomostraca, especially Daphnia and Limnocalanus. 


A few words respecting the relative abundance of these species at 
different seasons of the year, and their distribution in the lake, will 
have some practical value. We may observe here an excellent 
illustration of the remarkable uniformity of the life of the lake as 
contrasted with that of smaller bodies of water already referred to 
in the introduction to this paper. While in ponds minute animal 
life is largely destroyed or suspended during the winter, the opening 
spring being attended by an enormous increase in numbers and rate of 
multiplication, in Lake Michigan there is but little difference in the 
products of the collecting apparatus at different seasons of the year.* 


*For definite assurance of this fact, Iam indebted less to my own observations (which 
are, however, consistent with it as far as they go.) than to the statements of B. W. Thomas, 
ae Chicago, who, while making a specialty of the Diatomace® of the lake, has collected 
and studied all its organic forms for several years, obtaining them from the city water by 
attaching a strainer to a hydrant many times during every month throughout the year. 


—— 
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There is a slight increase in the number of individuals during the 
spring and early summer, but scarcely enough appreciably to affect 
the food supply of fishes dependent upon them. ‘They are not by 
any means equally distributed, however, throughout the lake, my 
own observations tending to show that there are relatively very few 
of these minute crustaceans to be found at a distance of a few miles 
from shore, and that in fact by far the greater part of them usually 
occur within a distance of two or three miles out. Indeed, the 
mouths of the rivers flowing into the lake are ordinarily much more 
densely populated by these animals than the lake itself, as has 
been particularly evident at Racine and South Chicago. Neither are 
they commonly equally distributed throughout the waters in which 
they are most abundant, but like most other aquatic animals, occur 
in shoals. In the deeper portions of the lake, many species shift 
their level according to the time of day, coming to the surface by 
night, and sinking again when the sun is bright. 


These facts make it important to the fish-culturist that the par- 
ticular situation where it is proposed to plant the fry should be 
searched at the time when these are to be liberated, to determine 
whether they will find at once sufficient food for their support. A 
little experience will easily enable one to estimate the relative 
abundance of the Kntomostraca at any given time and place, and 
they require nothing for their capture more complicated or difficult 
of management than a simple ring net of cheese-cloth or similar 
material, towed behind a boat. This may be weighted and sunk 
to any desired depth, so that the contents of the water either at 
the surface or at the bottom, may be ascertained by a few minutes’ 
rowing. 


In conclusion, I wish again to express my great obligation to 
the United States Fish Commissioner, Prof. S. F. Baird, and to 
Frank N. Clark, Superintendent of the United States Hatchery at 
Northville, Mich., through whom, as already stated, the specimens 
were derived upon which these studies were made. My best thanks 
are also due to the Exposition company of Chicago, and especially 
to their Secretary, the Hon. John P. Reynolds, for the use of a 
tank in the Exposition building, and for many courtesies received 
while the experiment there was in progress. 


F. C.—11 
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